RAYMON D SEARS ROEBUC 


Arche: Se 0. Clements. Contractor: W ise Contracting Co, Ine. Contractor: L. Dizon Cor 
Sears Roebuck & Company continues to turn to Raymond for their 
foundation work . . . Sixteen different Sears stores (seven shown here) 
in ten States rest on Raymond piles . . . These repeat performances are 
further evidence that leading industrial organizations consistently 


utilize Raymond services for their important projects. 


RICHMOND, \ 


PORT ARTHUR, TEXAS NORFOLK, VA. 


irchitect & Engineer: George L. Dahl. Architects: Shutze & Armistead. Engineer: Architect: The Ballinger Co. ren 
Robert G. Lose, Contractor: A, Artley Co. Contractor: Wise Contracting Co., 1 pre 
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RAYMOND eres.” 
140 CEDAR STREET -NEW YORE 6,N. 


Branch Offices in the Principal Cities of United States 
and Central and South America 


SCOPE OF RAYMOND'’S ACTIVITIES . . . Foundation Construction . . . Harb 
and Waterfront Improvements . . . Soil Investigations . . . In-Place Pipe Lini 
... Specialized Construction. 


irchitects: Shutze & Armistead. 
Contractor: Merchant Construction Co. 
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You'd think precision machining was all it takes to produce 
free-rotating transit centers, without play or wear over long 
service periods. But that’s not the way Berger craftsmen 
See it! 

So they patiently and meticulously lap each Center by 
hand—after precision tool finishing—to smooth away any 
remaining minute rough spots within less than .0001” and 
produce a mirror-like over-all bearing surface. Then the 
matched-fit of the inner and repeating Center assembly as- 
sures that unvarying true center of rotation—the basis of 
CECT’ accurate readings of angles and leveling. 
©. And that’s not all: Berger Transit Centers are all bronze. 
The inner spindle is bell metal with equal coefficient of ex- 


MOND, \ 


r Co. 
Co., 1 


é6,N. 


WE MAKE OUR CENTERS THE HARD WAY 
FOR GREATER ACCURACY IN READING ANGLES AND LEVELING 


pansion—another reason why they revolve so freely within 
each other without fretting or binding under any variation 
of climatic condition. They’re larger, too, with greater bear- 
ing contact between the inner and outer working areas—as 
much as 51% square inches in a 61-inch Berger Transit. 

Here is just one more of the many extra long-term values 
you can count on when you buy BERGER—as so many lead- 
ing engineers do. C. L. Berger & Sons, Inc., 37 Williams St., 
Boston 19, Massachusetts. 


IF YOU’VE NEVER OWNED A BERGER, you owe it to yourself to 
learn how accurate it really is...how little repair it requires...the lifetime 
of trouble-free service you can count on...how inexpensive a Berger In- 
strument is in the long run. Write for a copy of “Accuracy in Action? 


ENGINEERING AND SURVEYING INSTRUMENTS...SINCE 1871 


CIVIL ENGINEERING, The Magazine of Engineered Construction, December, 1952. Vol. 22, No. 12. Published monthly by the American Society of Civil Engineers. Publication office 20th and 
Northampton Serects, Easton, Pa. Editorial and advertising departments at the headquarters of the Society, 33 West 39th Street, New York,N.Y. Price $0¢ a copy, $5.00 a year in advance, $4.00 
# year to members and to libraries and $2.50 a year to members of Srudent Chapters. Canadian postage 7$¢ and foreign postage $1.50 additional. Entered as second class matter September 23, 1930, 
at the Post Office, Easton, Pa., under the Act of August 24, 1912, and.accepted for mailing at a special rate of postage provided for in Section 1103, Act of October 3, 1917, authorized on July 5, 1918. 
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ANOTHER RECORD -HOLDER* BUILT BY 


AMERICAN BRIDGE! |, 


*Fabricated and erected by American Bridge, the new Hackensack 
River Bridge on the recently opened N. J. Turnpike is co-holder of 
the record for the country’s longest plate girder main spans. 


E completion of the Hackensack River Bridge near Laurel 
Hill, New Jersey, by American Bridge, and the Passaic River 
Bridge by another contractor, permitted the opening of the final 
nine-mile section of the 118-mile New Jersey Turnpike. These two 
bridges with main spans of 375 ft. set a new U.S. record for lengths 
of plate girders. 

The Hackensack River Bridge has a total length of 5613’3” e. to 
c. of end bearings on abutments and provides six 12 ft. traffic lanes, 
a 6 ft. center mall and two 3 ft. safety walks. The 375 ft. main 
span with two flanking spans of 275 ft. each, c. to c. of bearings, 
are composed of two continuous girders spaced 56’ apart with a 
maximum depth of 21’614” b. to b. of flange angles over the piers. 
The south approach contains a 5000 ft. radius curve and the 
north approach a 4000 ft. radius curve. The spans on curves are 
super-elevated and both approaches are on a 3°% grade with a 
940 ft. length vertical curve symmetrical about the center of the 
river span. Silicon steel was used for all main girder material. 
The New Jersey Turnpike now provides another link in the en- 
visioned north-south expressway and extends from the Delaware 
Memorial Bridge below Wilmington, Delaware, to connections 
with the main crossings of the Hudson River to New York—the 
Holland and Lincoln Tunnels and the George Washington Bridge. 
The over fifty years of bridge building experience, the techni- 
cally trained personnel, the most modern equipment of American 
Bridge, were needed to build a bridge of this magnitude, again 
living up to its old motto, “If the engineers can design it, American 
Bridge can build it.” 


Project: Hackensack River Bridge 
Owner: New Jersey Turnpike Authority 
Consulting Engineers: Howard, Needles, 
Tammen & Bergendoff 
Consulting Architects: Fellheimer and Wagner AMERICAN BRIDGE DIVISION, UNITED STATES STEEL COMPANY 
Fabricated and Erected by American Bridge Division, GENERAL OFFICES: 525 WILLIAM PENN PLACE, PITTSBURGH, PA. 
United States Steel Company Contracting Offices in: AMBRIDGE - ATLANTA - BALTIMORE - BIRMINGHAM - BOSTON - CHICAGO 
CINCINNATI - CLEVELAND - DALLAS - DENVER - DETROIT - DULUTH - ELMIRA - GARY - MEMPHIS 
MINNEAPOLIS - NEW YORK - PHILADELPHIA - PITTSBURGH - PORTLAND, ORE. - ROANOKE - ST. LOUIS 
SAN FRANCISCO - TRENTON UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


AMERICAN BRIDGE 
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ITZ-_ARLTON 
ken sack * 
older of | 
. 
Laurel 
saic River 
f the final 
These two & 
or lengths 
13’3” c. to 
e On ATLANTic City’s famous board walk, stands one of America’s . 
loveliest hotels—the Ritz-Carlton. Twenty-eight years ago, the 
bearings, owners turned to Layne for a weil and pump installation. In the 
art with a seal process, 850 feet pce Tay 2 a intervening years—over a quarter century, they have never experienced 
the piers, pw yen —_—*, double cased . one fraction of disappointment in the dependability, durability 
and the and ever faithful performance of their purchase. 
of 16” and In the twenty-eight years of almost constant operation, the Layne 
er of the SCREEN: 61 fect of 6 e unit has produced more than 1,471,680,000 gallons of water—all the 
aterial. , Armco Iron. oo . fresh water needed by this great hotel. Upkeep expense since the 
in the en- 
~ een _PUMPS: Originally equipped . day installed has averaged less than a hundred and seventy dollars 
— with 4-stage 15” bowls with cast e a year. One amazing fact is that the original Armco iron screen is 
iz” e still functioning. Another is that the well was installed by a method 
» Bridge. peller. a that completely sealed off all infiltration of salt water in a most 
e techni- —MOTOR;; Original 25 HP elec- 2 difficult salt water area. Such is the life expectancy, satisfactory 
\merican tric still giving good service. ° operation and generally low upkeep expense of Layne wells and pumps. 
le, again 
\merican on For Water Well and Pump Catalogs, write to 
Layne & Bow.er, INc 
“9 GENERAL OFFICES, MEMPHIS 8, TENN 
CHICAGO 
MEMPHIS 
NEW YORK 
Associate located Vv E R T 1c at. U RBINE PUMP 
throughout the country. The one near you .? 
re already understands the drilling and water bear- WATER T REATMENT 
ing formations in your area. 
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OW... 
the famous MOTOR SCRAPER 


In order to serve you more completely, Allis-Chalmers has extended 

the Finest Line on Earth by adding the famous MOTOR SCRAPERS and 
MOTOR WAGONS formerly manufactured by LaPlant-Choate. 

This customer-accepted line meets A-C’s 4-point quality 


requirements in every way. 


These big self-propelled units are designed for your job . . . easy 


loading, high-speed hauling and quick, clean ejection. They’re 
built to take it . . . job-tested, job-proved through years of use all over 
the world. Like Allis-Chalmers other earthmoving equipment, 

the MOTOR SCRAPER is easy to operate .. . simple to service. 


Today’s jobs require a more careful selection of equipment. That's wh; 
you'll be money ahcad if you make your nearby industrial A-C dealer your 
headquarters for crawler tractors, motor graders, MOTOR SCRAPERS 
and MOTOR WAGONS. Stop in soon to discuss your job 


requirements and see his complete parts and service facilities. 


TRACTOR DIVISION + MILWAUKEE 1, U. S. A. 
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TW-300 MOTOR WAGON 


Bottom Dump 
14 cu. yd. struck capacity 


TR-200 MOTOR WAGON 


Rear Dump 
11 cu. yd. struck capacity — 
176 hp. 


TS-200 MOTOR SCRAPER 
10 cu. yd. struck capacity 
176 hp. 


<>, TS-300 MOTOR SCRAPER 


214 cw. yd. struck capacity 
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SAVE STEEL 


Frostburg High School 
Frostburg, Md. 

Architect: R. H. Hitchins 
Contractor: J. J. Bendik 


oem tii | 


Whittier Union High School, Whittier, Calif. Architect: W.H. Harrison. Struct. Engineer: P. E. Jeffers. Contractor: J. K. Thomas. 


with REINFORCED CONCRETE 


Today, more and more schools are being built with reinforced HOW REINFORCED CONCRETE 
concrete frames. Reinforced concrete requires from 60 to 65% SAVES STEEL 
less steel, permitting builders to stretch their steel allotments. ' 


1 COLUMNS 


Furthermore, reinforced concrete frames save money! In case 
| Use Less Steel 


after case, cost comparisons have proved the basic economy 
of reinforced concrete. 

Reinforced concrete is faster to erect, too, and is inherently 
firesafe and durable—highly resistant to wind, shock, and 
quakes. On your next structure it will pay you to design for 
reinforced concrete! 


CONCRETE REINFORCING STEEL INSTITUTE ¢ 38 South Dearborn Street, Chicago 3, Illinois 
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Reporting on Unusual Surveying 1S and Their Salations | 
Notekeeper: We L.€.Gurley, Americas Oldest Engineering instrament Moker | 
“A Bit More Mauka... A Few Feet Makai” REE 
a “Surveys in Hawaii introduce many new fea- oo i 
tl tures to a surveyor trained on the mainland,” ahdee 
says Russell Brinker, Head of the Department i 
as of Civil Engineering at Virginia Polytechnic fat 
| Institute. 
‘za “The ancient land system divided an island 7 “a 
roughly into several mokus (districts). Each Be 
moku was split into ahupua’as, pie-shaped rT] 
om a pieces extending from ocean to mountain top recor 
and varying considerably in area. | 
“Theoretically, each ahupua’a contained a 
kai (sea fishery), a stretch of kula (upland) ed 
and some kuahiwi (forest and mountain land). Prof. Russell Brinker (left) 
Thus, the ruling chief and his people could get VPI ‘in ‘ae use a the counait, The teedramanl is Ty 
fish, taro and wood from their own land hold- one of 25 Gurley transits and levels owned by VPI. : 
ings in the Islands. 
“To trace old deeds, today’s surveyor must half day by measuring angles at corners, and 4 
a be able to read descriptions in a 12-letter Ha- lengths along dike sides of the flooded rice 
\ waiian alphabet. Simple terms like North and paddies. Since ties between adjacent owner- 
+s 4 South are frequently discarded in favor of ae 8 and exact areas were not needed, a 
visual directions. What, then,-could be easier aster, less accurate method seemed necessary. 
i “So we set up near the estimated center of 
(mountainward) or a few feet makai (ocean- an individual farm on a paddy bank. Two rod- 
ward)? Or totell started at diagonally-opposite corners 
S the diainees t and moved clockwise around the field. Stadia 
mane Diamant distances and azimuths from an arbitrary ref- 
Head-way or ‘rence line were read on the two rods in al- 
Punchbowl-way? ternate order and recorded. 
‘in tian enhil. “As soon as all corners had been sighted, 
= '90’s, I surveyed ° set up in the next field and repeated the 
i small parcels in process. Readings were plotted later and areas 
obtained by planimeter.” 
ae eee Have you received your copy of the collected 
celta stories from “The Surveyor’s Notebook”? The hal 
vine book contains all arti- 
Triangulation stations like practice was fol- 
a this are common in Hawaii. lowed the first : . 
= be surveyors are finding 
that it is very helpful P 
ike to feoture in their work. 
poge in tit We'll contoc! copy. 
you 
W. & L. E. GURLEY, 518 FULTON STREET, TROY, N. Y. 
Surveying and Engineering Instruments, Hydraulic Engineering Instruments, Standard e 
Precision Weights and Measures, Paper and Textile Testing Instruments, Reticle 
Making Facilities, Aeronautical Navigating Instruments, Instruments 
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Lithograpbed on stone for U. S. Pipe and Foundry Co. by Jobn A. Noble, A. N. A. 


WHEN A CAST IRON water, gas or sewer 

line crosses a stream flexible joint pipe is frequently 
used. Joints that will deflect enough to meet 
installation and post-installation conditions and remain 
tight are most important in a submarine installation. 


U. S. flexible joint pipe in all sizes, and pipe 

30-inch and larger with other types of joints, are 
produced by the pit cast process. In sizes 

2-inch through 24-inch, U. S. pipe is cast centrifugally 

in metal molds with bell-and-spigot, mechanical 

joint or plain ends 


Rigid quality controls are employed 
throughout the manufacture of all types of 
U. S. cast iron pipe from raw materials 

to finished products. 


United States Pipe and Foundry Co., 
General Offices, Burlington, N. J. 
Plants and Sales Offices Throughout the U.S.A. 


Oo ier iron 
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The Eden 


Shown here is a typical section of 
the Edens Expressway, an important 
part of the highway network that 
serves the Chicago area. lilinois State 
highway engineers specified Ameri- 
can Welded Wire Fabric reinforce- 
ment with contraction joint spaces of 
100’-0” centers to insure long, trov- 
ble-free service and a smooth riding 
surface from this main traffic artery 


built stronger, to last longer 


and to ride smoother with 
AMERICAN WELDED WIRE FABRIC | 


N many a mile of the Nation’s on materials and labor that sharply 
highway system, American reduce construction costs. 

Welded Wire Fabric has helped to Long experience has proved that_ 
improve driving conditions, reduce American Welded Wire Fabric rein- 
construction costs and save important forcement reduces the rate of crack- 
money on maintenance—and very im- ing, prevents progressive damage to 
portant, it protects the public’s invest- slab and subgrade, insures additional 
ment through longer pavement life. years of trouble-free service, thus cut- 

With American Welded Wire Fab- ting maintenance costs to the bone. 
ric, the many small high-yield steel Our specialists will be glad to con- 
members keep the driving surface sult with you on your individual rein- 
smooth and even, make possible longer forcing problems. You will find that 
slabs and fewer joints, hence increase most jobs can be handled with some 
riding comfort and safety. of the many standard designs, styles 

The big flat sheets are easily placed and sizes of American Welded Wire 
by minimum crews, lie flat and stay Fabric that are now readily available. 
put during pouring. Higher allowable Why not drop a line to our nearest 
stresses mean that you use less steel, sales office for a copy of the American 


American Welded Wire Fabric, both slab ends, less concrete. The result is—savings Welded Wire Fabric Catalog. 


instead of one, carry the load, preventing dam- 


het a 0m and to the a ead AMERICAN STEEL & WIRE DIVISION, UNITED STATES STEEL COMPANY 
GENERAL OFFICES: CLEVELAND, OHIO 
tenance cost and incrensss the COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 


service life of the highway. TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA., SOUTHERN DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


EVERY TYPE OF REINFORCED CONCRETE CONSTRUCTION NEEDS 


U-S-S AMERICAN WELDED WIRE FABRIC 
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—and also reduced construction costs. 
~ 
IDEAL POR USE with modern paving machin- . 
ery, American Welded Wire Fabric is also I 
generally preferred for concrete reinforcement *; 
in city streets, curbs, sidewalks and sewers— r. 
in culverts, abutments and bridges—in foun- ‘ 
dations, yards, floors, walls and roofs of ali za 
sorts of buildings. ; 
Powement ©) Oper Croc’ 
Remtorced Povemen! ©) Closed Crock Wy 
AS THE WHEEL LOAD approaches an open be 
crack in plain pavement, one slab end carries 
the entire load. As the wheel approaches the a 
3 
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HYDRAULIC 
TURBINES 


designed and built 
to suit your 


POWER FOR ge 
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A Water System that Guards Against Emergencies 


Textile manufacturers cannot 
gamble on fire protection. They 
must be sure! That's why a 100,000- 
gallon Horton elevated tank and an 
automatic sprinkler system were in- 
stalled at the Maverick Mill’s White 
Horse Mill at White Horse, 5. C. 


Water in this tank assures an in- 
dependent supply that is available 
at all times for fire protection. The 
sprinkler system installed by the 
Daniel Construction Company pro- 
vides an instantaneous, automatic 
means of getting water from the 
tank to the fire area. 


CHICAGO 


2167 Healy Bldg. 
Birmingham | 1596 N. Fiftieth St. 
Boston 10. . 1009—201 Devonshire St. 
Chicago 4 2199 McCormick Bldg. 
Cieveland 15 2263 Guildhall Bldg. 


Atlanta 3.... 


If a fire should break out any 
hour of the day or night, heat from 
the fire will open the nearest sprink- 
ler head. Water under gravity pres- 
sure from the Horton tank will 
spray from the opened sprinkler 
head quenching the fire before it has 
a chance to gain headway. 


Horton elevated tanks for fire 
protection are built in standard 
capacities from 15,000 to 500,000 
gallons with ellipsoidal-bottoms. 
We also build elevated tanks with 
radial-cone bottoms in sizes from 
500,000 to 3,000,000 gallons. Horton 


Detroit 26 ... 1541 Lafayette Bldg. 
Havana... 402 Abreu Bldg. 
Houston 2.... 2128 C & | Life Bldg. 
Los Angeles 17. .1556General Petroleum Bldg. 
New York 6 3395—165 Broadway Bldg. 


Waterspheres are available in capac- 
ities from 25,000 to 250,000 gallons. 


All Horton elevated tanks pro- 
viding water under gravity pressure 
for automatic sprinkler systems are 
built in accordance with the require- 
ments of the National Board of Fire 
Underwriters, the Inspection De- 
partment of the Associated Factory 
Mutual Fire Insurance Company or 
the Factory Insurance Association. 


For complete information, write our 
nearest office. Include desired capacity, 
height to bottom, and location. 


BRIDGE & IRON COMPANY 


Philadelphia 3. . 1652—1790 Walnut St. Bldg. 
San Francisco 4 1584—200 Bush St. 
Seattle 1.. 1309 Henry Bldg. 
Tulsa 3.. ........1647 Hunt Bldg. 
Washington 6, D.C. ..1156 Cafritz Bldg. 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PENNA. 
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First choice for secondary roads 


More and more alert road builders, in 
the Midwest, are utilizing the benefits 
offered by Standard Oil’s improved Road 
Oils to build better secondary roads at 
lower cost. 


Through the use of these road oils, 
road builders gain a flexibility that is 
invaluable to good secondary road con- 
struction. Because Standard road oils 
do not harden excessively, roads laid 
with these oils can be reworked easily 
when necessary. 


To help road builders in their work 
of developing better secondary roads, 
Standard Oil has improved its road oils 
to provide better coating of aggregate, 


greater binding quality, faster setting, 
and blacker appearance. That means 
longer-lasting, better-looking secondary 
roads can be constructed in less time 
and at lower cost. 


From any of Standard’s four great 
refineries located throughout the Mid- 
west, road oils and asphalt can be deliv- 
ered promptly to your road-building 
job. You'll find a Standard Oil Asphalt 
Representative in your section of the 
Midwest. He’s available and ready to 
help you at all times. You can contact 
him easily by phoning your local Stand- 
ard Oil (Indiana) office. Standard Oil 
Company, 910 South Michigan Avenue, 
Chicago 80, Illinois. 


STANDARD OIL COMPANY | STANDARD 


Secondary roads in lonia County, Michigan, are 
among the finest in the country. Back of these 
toads is the experienced and expert supervision 
of Allen M. Williams, right, County Road Engineer 
and Superintendent, shown here with Howard M. 
Rotrock, Standard Asphalt Engineer. 
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“CATERPILLAR” 


For years the Union Pacific’s long grade 
over 8,014-foot Sherman Hill in south- 
eastern Wyoming has been known as 
an engine-killer. It was to boost trains 
up that slope west of Cheyenne that 
U.P. built the famous “Big Boy” loco- 
motives. Now the mighty helper en- 
gines are headed for the same fate as 
the buffalo. A new 42-mile main line, 
with easier grades, is being built to the 
south. 


Railroad relocation accounts for a 
considerable share of U. S. construction 
mn, are fl right now. It is a natural consequence 
— mae of the swing to Diesel locomotives— 
gineer longer trains—longer passing tracks. 
ard M. = 

The roads are doing some of this work 
with their own off-track equipment. In 
other cases, where more earthmoving 
must be done, construction firms are 
being called in. The Union Pacific proj- 
ect is probably the biggest of the lot. 
It will cost $16,000,000 and involves 
the moving of 2,500,000 yards of rock, 
4,000,000 yards of earth. 


When the two-year job is finished, 
the U. P. expects to cut 15 minutes 
from its west-bound running time and 
use main line locomotives all the way 


through. 


The contractors, Morrison-Knudsen 
Company, Inc., have assembled a big 
array of “Caterpillar” equipment on 
this job. “Cat” Diesel Engines power 
the shovels and compressors. Big yellow 
D8 Tractors, Bulldozers and Scrapers 
handle the shorter hauls. And speedy 
“Caterpillar” DW20 wheel-type Trac- 
tors, with No. 20 Scrapers, make eight 
round trips per hour over a one-mile 
haul distance. 


These machines are constructing 111 
major fills, up to 164 feet in height; in- 
1a) stalling hundreds of drainage culverts; 


~ 


ge 


By-passing Sherman Hill grade 


How a relocation job on the U.P. 
will speed west-bound rail traffic 


A “Cat” Diesel D397 Engine provides the lugging power for this Manitowoc 5-yard shovel, making 


a cut for the new U.P. main line near Sherman Hill, Wyoming. 


Worthington compressors, mounted on sturdy 
“Caterpillar” D8 Tractors, drill blast holes in 
rock for Morrison-Knudsen Co., Inc. 


and blasting through solid red granite 
to make cuts, one of them 140 feet deep 
and requiring the removal of 350,000 
cubic yards of rock. 


Morrison-Knudsen’s reputation for 
putting big contracts through on time 
has a solid foundation in the tough, de- 
pendable “Caterpillar” machines that 
make up such a large proportion of the 
firm’s equipment. 


One of Morrison-Knudsen’s big, husky yellow , 
“Caterpillar” DW 20s and No. 20 Scrapers picks 
up a 20-yard load for a fast run to the fill. 


CATERPILLAR TRACTOR CO., 


CIVIL ENGINEERING @ December 1952 


PEORIA, 


ILLINOIS 


13 


| 
| 
¢ 
; 
+! 
4 
Py Wau 
4 
| 
| 
‘ 
| 


MONOTUBE 
cold-rolled 
steel piles! 


HE advantages afforded by 

Monotube piles in this major 
Canadian industrial project are well 
worth considering . . . 


Although driving conditions were 
extremely tough— 10 to 15 feet of heavy 
slag fill—over 3,000 Monotubes up to 
80 feet long were driven with only 
light, mobile equipment! 

Secondly, the job involves high load- 
ing . . . safely accomplished using 


14 


fluted, cold-rolled Monotubes with 12” 
butts and standard 8” tips. 


Finally, Monotubes as usual afford- 
ed the extra advantage of easy, on-the- 
job cutoff and extendibility. Cutoffs 
were readily re-used as extensions. 


Monotubes come in types and sizes 
for sound, economical support in any 
kind of soil under a// kinds of struc- 
tures. For details write to The Union 
Metal Manufacturing Co., Canton 5, O. 
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GREAT 
B-TYPE 
SCRAPERS 


ACH of these three Bucyrus-Erie B-Type Scraper models 

loads with the same “fountain” action that breaks up chunks 
and boils material up through to fill the bowl completely. 
Each hauls easily on big tires, and has the stability that comes 
with low bowl height, wide spaced rear wheels and proper 
weight distribution. 
Each dumps fast and clean with the same positive rolling action 
—a type of ejection that requires less horsepower and thus 
permits dumping in higher tractor gear. 
Each has the design refinements and strong construction through- 
out that mean extra ease of handling and servicing, extra yard- 
age hauled, extra long life. Let your International Industrial 
Tractor distributor give you all the details on these modern 
scrapers. 


OIG REO TEAM 


WINS ON PERFORMANCE 


Time after time the Big Red Team, of 
TD-24 Tractor and B-250 or B-170A 
Scraper, comes out on top in field tests 
— hauling more yards, loading and 
dumping faster, completing cycles in 
less time than comparable units. 


WISCONSIN 


See Your INTE RNAT romaine ustrial Tractor Distributor 
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with 
BOTH 


SWINGS FULL LOAD WITH THE GREATEST OF EASE—a tight turn 
with a lift gives the TD-24 a chance to show off its power. 


A 
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International Steering system helps “Big Red” 
—the TD-24—do more work in less time 


What’s the pay-off for a crawler tractor? 

The most work done per day. 

What delivers the pay-off? 

Superior speed and power—and finger- 
tip steering to take advantage of that 
speed and power. Like this: 

The operator of your Big Red TD-24 
drops one track into low speed, and the 
huge crawler comes around, moving right 
along with its load, turning with power 
on both tracks! 

The TD-24 makes gradual turns with power 
on both tracks, feathered turns of any degree, 
or pivot-turns—all with fingertip ease of con- 
trol. Planet Power Steering lets the operator 


INTERNATIONAL 
HARVESTER 


TIGHT TURN WITH A BIG SCRAPER. “Big 
Red”’—the International TD-24—pulls a 
big 25-yard scraper with a full load in close 
quarters on a road relocation job. 


turn while pulling heavy loads and also ma- 
neuver in close quarters. That’s why the TD-24 
is the most versatile of all crawlers. 

Add this to the TD-24’s tremendous power 
—more drawbar horsepower than any other 
crawler on the market—and you get what you 
want: more dirt moved, more work done per 
day. 

Isn’t that reason enough to put the TD-24 
to work for you? Especially when it’s backed 
by your International Industrial Distributor’s 
complete service facilities. Get the details... 
you'll be a TD-24 man from then on in! 


INTERNATIONAL HARVESTER COMPANY 
CHICAGO 1, ILLINOIS 


POWER THAT PAYS 
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HERE'S DESIGN ADVANTAGES 
for pipe li lant pipi 
or pipe lines or plant piping 
Whether you are designing a pipe line or plant piping you 
can simplify the job to save metal and money by specifying 
Armco Welded Steel Pipe. 
Lengths up to 50 feet mean fewer joints to make, fewer 
sections to haul, handle and lay. Assembly is quickly done 
by field welding or standard couplers. And with Armco 
Pipe you can select exactly what is needed for the job. 3. oe 
Diameters range from 6 to 36 inches and wall thicknesses a. a ae ' 
from 9/64 to inch. You buy no excess metal, make scarce 
tons of steel go further. 
For plant or process piping you can take full advantage ee | 
of the size range economies of Armco Pipe and also sim- 7 
plify piping layouts and assembly. Either standard or 
special fittings come welded to straight pipe lengths. At te Gare , 
least one pair of flanges is eliminated at every bend to save >, 
time and money on installation and maintenance. é 
Why not design that next job for economy and efficiency 
with Armco Welded Steel Pipe. Write for complete data. I 
Armco Drainage & Metal Products, Inc., Welded Pipe Sales ‘ 
Division, 2582 Curtis Street, Middletown, Ohio. Subsidiary ‘ 


of Armco Steel Corporation. y 

Export: The Armco International Corporation 

RMC; 5. 


Armco Welded Steel Pipe \V/ 
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READY FOR BUSI- 
NESS-Newly completed 
Norfolk - Portsmouth 
Tunnel, which is served 
by a hot-mix Texaco 
Asphaltic Concrete 
pavement, laid by Ames 


and Webb, Norfolk. 


Virginia’s new Norfolk-Portsmouth vehicu- 
lar tunnel under the Elizabeth River was 
opened officially on May 23rd this year. Pre- 
liminary estimates of the tunnel’s traffic 
proved to be on the conservative side. By 
August 10th—80 days after the opening— 
1,000,000 vehicles had passed through the 
new facility. 

The pavement which serves the exception- 
ally heavy traffic of the Norfolk-Portsmouth 
Tunnel is hot-mix Texaco Asphaltic Concrete. 
It was constructed in two courses, having a 
combined thickness of five inches in the 
center, tapering off to two inches at the sides. 
The 22-foot wide pavement is divided into 
two lanes by colored tile blocks, six inches 
square, which are embedded in the asphalt mix. 

Hot-mix Texaco Asphaltic Concrete paving 
is a sound investment wherever heavy traffic 
must be served. Its ability to absorb severe 
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Heavy-duty Texaco Asphaltic Concrete paving 
in Virginia’s new Norfolk-Portsmouth tunnel serves... 


1,000,000 vehicles 


impact, its freedom from joints, low suscepti- 
bility to temperature changes and immunity 
to ice control salts, all contribute toward a 
long life with a minimum of maintenance and 
a low annual cost. 

Hot-mix Asphaltic Concrete is one of a 
number of plant-mixed types of asphalt pav- 
ing for streets, highways, airports and tun- 
nels. These types vary in the grade of as- 
phalt and kind of aggregate employed in the 
mix. One of these types may supply the best 
answer to your paving problem, under your 
particular conditions, including available ag- 
gregate, volume and weight of traffic to be 
served and money limitations. Helpful infor- 
mation concerning these pavements is sup- 
plied in a booklet entitled ““Texaco Asphalt 
Paving—Plant-mixed Types,” copy of which 
will be sent you without cost or obligation by 
our nearest office. 


THE TEXAS COMPANY, Asphalt Sales Dept., 135 E. 42nd Street, New York City 17 
Boston 16 Chicago 4 Denver 1 Houston 1 Jacksonville 2. Minneapolis 3 Philadelphia 2 Richmond 19 
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Above: On machines like the one sketched, 
Transite Pipe is formed under tremendous pressure 
exerted by hydraulically actuated pressure rolls. 


*T ite is a registered Johns-Manville trade mark 


ns-Manville TRANSITE 
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rolls. 


these Texas city streets? Je 


The water system in this fast-growing Texas city is a 
tribute to the lasting strength and corrosion resistance 
that enable Transite Pipe installations to outlast other 
pipe under busy city streets. The first Transite mains were 
installed here in 1939 to replace previously used pipe 
which had a service life of approximately seven years. 
So successful was this original installation that today, 
virtually the entire supply and distribution system con- 


sists of Transite mains. 


j 


for strength 


. it’s the all-important qual- 
ity of lasting strength that en- 
ables Transite* Pressure Pipe to 
stand up under conditions highly 
adverse to ordinary pipe—as typi- 
fied by the Texas city installation 


shown in the photograph above. 
One of the reasons why Transite 
Pipe has this exceptional ability is 
the process used in its manufacture. 
»On specially designed pipe-forming 
machines, the materials that go into 
its making—asbestos, cement and 
silica... are consolidated under heavy 
pressure into a tough, dense homo- 
geneous pipe wall structure. And re- 
inforcing this structure... distributed 
uniformly throughout each length of 
pipe .. . are countless indestructible 
fibers of asbestos with a tensile 
strength comparable to that of steel. 
No wonder this modern asbestos- 


cement pipe is strong and stays strong 
through the years! 

And no wonder thousands of Amer- 
ican cities and towns have found it 
the answer to today’s need for a pipe 
that assures the greatest possible re- 
turn on waterline investments. For in 
addition to those economies resulting 
from lasting strength, Transite Pipe 
also provides other important savings. 
Its light weight and easy handling 
reduce installation costs. Its tight, 
flexible Simplex Couplings cut down 
on costly leakage losses. Its smooth 
interior assures a high coefficient of 
flow (C=140) and, because Transite 
cannot tuberculate, helps keep pump- 
ing costs permanently low through 
the years. 

May we send you all the facts? 
Brochure TR-11A will bring them to 
you free. Address Johns- 


Manville, Box 60, New JV 


York 16, N. Y. 


Tough, strong asbestos fibers reinforce Tran- 
site Pipe—contribute to its exceptional cor- 
rosion resistance and lasting strength. 


The pressure steam curing process— another 
reason why Transite Pipe survives corrosive 
attack and stays strong in service. 


Transite’s tight, flexible Simplex Couplings 
help relieve the line of excessive flexural 
stresses and safeguard against leakage and 
resulting undermining effects on water mains. 


PRESSURE PIPE 
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The Golden Rule Storein Kemmerer. 
Wyoming, where J.C. Penney started 
his business in 1902. Now, fifty years 
and some 1624 stores later, comes 
Penney's beautiful new store, on 
Monument Circle, in indianapolis. 


@ Clearly, J. C. Penney meant it when he called his 
first store The Golden Rule, for he and his associates 
have built that precept into a nation-wide institution, 
with 1624 stores and over a billion dollars annual 
volume. One of the newest in the Penney chain is 
this handsome Indianapolis store, on Monument 
Circle, the hub of the world’s largest city not on 
navigable water. 

The durable, fire-safe character of the building's 
concrete construction is as staunch as the business 
it houses. Hailed as a fine example of modern 


J. C. PENNEY COMPANY BUILDING, Indianapolis, Indiana 


Built and owned by: EQUITABLE LIFE ASSURANCE SOCIETY OF THE U.S. 
Architects: 
SKIDMORE, OWINGS & MERRILL, New York, Chicago, San Francisco 


Contractors: 

Substructure: CARL M. GEUPEL CONSTRUCTION CO., Indianapolis 
Superstructure: FRANK MESSER & SONS, INC, Cincinnati 
Masonry: LEON JOYCE, 

Cement requirements, all Lone Sta 
Substructure: READY MIXED CONCRETE. CORPORATION 
Superstructure: CARLSEN CONCRETE SUPPLY 
Wall and Partition Units: CINDER BLOCK & MATERIAL CO. 


H. W. LINABURRY TILE CO. 
—all of Indianapolis, In 


LOWE STAR CEMENTS COVER 
THE ENTIRE CONSTRUCTION FIELD 


J. C. Penney’s Great, New Indianapolis Store 
Gives Concrete Expression to Principles which 
Built an Ideal into a Billion Dollar Business 


architecture, this new $6-million building, with 
182,000 sq. ft. of total area on three floors, is win- 
dowless and completely air-conditioned. Counter 
and display arrangements also strike a new note 
in design. 

Here is a structure well expressing the traditions 
of quality, value and friendly service which are 
distinguishing attributes of the business it houses, 
as indeed they are of the company which produced 
the 25,000 barrels of Lone Star Cement that went 
into this construction. 


CORPORATION 


Offices: ABILENE, TEX. 
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ALBANY, N.Y. + BETHLEHEM, PA. BIRMINGHAM 


BOSTON + CHICAGO + DALLAS + HOUSTON INDIANAPOLIS 
KANSAS CITY,MO. + NEWORLEANS + NEW YORK NORFOLK 
PHILADELPHIA + RICHMOND + ST.LOUIS + WASHINGTON, D.C. 


LONE STAR CEMENT, WITH ITS SUBSIDIARIES, IS ONE OF THE WORLD'S LARGEST 
CEMENT PRODUCERS: 17 MODERN MILLS, 125,600,000 SACKS ANNUAL CAPACITY 
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Reinforced Concrete Pressure Pipe 


Copacity Curve 


This ishow | 


flow 
' ein or : Yeors 5 1 15 20 25 30 Yeors 5 10 15 20 25 % 
TREMENDOUS GROWTH AND POPULATION GAINS have made many com- 
oncre e ) munity planners and water works engineers realize that in order to satisfy 
’ future needs, their main water supply lines must have a high sustained 


hydraulic capacity. 

An interesting example of foresight and long range planning is the pro- 
gram for enlarging the water system of the City of Burbank, California. 
Fully realizing that the post war years would bring unprecedented popu- 
lation gains to their area, the City Manager, the Planning Commission and 
the Engineers in the Public Service Department of the City of Burbank 
planned and installed additional permanent water mains in anticipation 
of future demands. These installations involved considerable footage of 
American Concrete Cylinder Pipe in sizes 16” through 36”. The City of 
Burbank’s water system totals approximately 230 miles and has reached 
multi-million dollar proportions. 


Pressure Pipe 
works for you 
in the 


FUTUR@ 


SUSTAINED HYDRAULIC CAPACITY. The use of reinforced concrete pres- 
sure Pipe manufactured by this Company assures to the City of Burbank 
and will also assure to your community superior design, permanence and 
sustained hydraulic capacity, the basic requirements of long range planning. 


LET OUR EXPERIENCE HELP YOU. Our more than forty years of experience 
and research in the design and development of reinforced concrete pres- 
' | sure pipe are available in helping your community plan its water trans- 
mission project wisely for the next 50 years, or even more. You can depend 
upon rugged reinforced concrete pressure pipe to give years of economical 
service with the assurance of sustained a ah capacity for its excep- 
tionally long life. 


Lining American 
Comerete Cytinde: Pipe: 
Lining is dense, smaoth, 
ond contreiled te close 
tolerances. This chess 
pipe comprises 
per of mein woter 
transmission system of 
mp | the City of Burbank, 
Colifernia, 


PIPE AND CONSTRUCTION CO. 


Concrete Pipe far Main Water Liner, Storm and Se aitery Sewers, Pipe Line: 
bem 3496, Termine! Annes, Angeles 14, Colforsia 
Asin OF ices ond Firestane Bov-evord, Sowth Gate, California Dintrign Sales 
Offices and — Dokiend — Son Diege — Pertiond, Oregon 
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Consulting Engineer, Seattle, Wash. 


Completed concrete-box and steel-box 
bridge over Portage Canal costs $16.07 
per sq ft of deck. Central span of 250 
ft consists of 140 ft of suspended steel 
and two 55-ft concrete cantilevers. 


Steel box-girders and concrete box- 
girders are successfully joined to 
span the Portage Canal in Wash- 
ington. The bridge, with a maxi- 
mum span of 250 ft, cost $16.07 
per sq ft. The structure provides 
cheap, efficient service by replacing 
the previously existing ferry. The 
method of construction which was 
used to complete the 670-ft bridge 
is given in this article. 
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A: the southern end of Port Town- 
send Bay, which is situated at the 
easterly end of the Strait of Juan de 
Fuca and the entrance to Puget 
Sound, lie two islands. They are con- 
nected to one another by a gravel bar 
and are separated from the mainland 
by a straight, narrow channel, known 
as Portage Canal, which is much used 
by small craft, log tows, and similar 
vessels. For a number of years the 
public ferry which has operated across 
this channel lost money to such an ex- 
tent that the outlay to cover these 
losses would largely finance a bridge. 


It is pointless to comment on the su- 
periority of bridge service over ferry 
service. 

After prolonged effort, often under 
discouraging circumstances, and with 
a final contribution of defense funds, 
financing for the new bridge was ar- 
ranged. Requirements included a 
minimum clear channel width of 240 
ft; a vertical clearance of 60 ft at high 
tide; a clear channel width of 110 ft 
during construction ; a 22-ft roadway; 
and H20 S16-44 loading. 

The length of the bridge was de- 
termined by holding the toes of the 
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Interior breeing | 
particlly comp! 
steel box-girder 1 
be clearly seen jj 
photo at left. Tr 
bars in each ccrner¢ 
box, welded as sho 
to webs, are welded 
4-x3-x ang 
running along i 
of top flange, and 
3-x “-in. plates ri 
ning along inside of 
bottom flange. 


Designer finds 2-in. reinforcing bars, used over piers and elsewhere, 
invaluable fér long-span girder construction, since they provide r 


end embankments practically at the 
top edges of the steep rock banks rising 
from the water’s edge, with the top of 
the embankment slopes establishing 
the overall bridge dimension. The 
use of cantilever ends on the bridge 
brought the end bents as close together 
as was reasonably possible. This ar- 
rangement left a distance of about 
600 ft to be spanned. An odd num- 
ber of spans was made obligatory by 
the central ship channei requirement 
as well as for architectural reasons. 
There was therefore the possibility of 
having either a three-span or a five- 
span layout. 
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A truism of bridge design is that the 
greatest economy is achieved by hav- 
ing the cost of the substructure equal 
the cost of the superstructure. Al- 
though the fact is frequently over- 
looked, a considerable part of super- 
structure cost is in those parts that 
are unvarying. The same roadway 
slab and roadway slab reinforcement, 
the same curbs, sidewalks, and rail- 
ings are required whether the span is 
50 ft or 150 ft. In the case of a con- 
crete box-girder, the concrete of the 
bottom slab of the box and the local 
slab reinforcement are likewise con- 


stant—-the variable elements being 


the additional concrete of the webs 
and cross-webs, the web forms, and 
the main longitudinal girder rein- 
forcement. It is evident, therefore, 
that fairly long spans are not un- 
economical in cases where piers are 
high and require underwater work. 
In this particular case it is obvious 
that introducing two more piers 
would have permitted readjustment 
and shortening of the approach spans 
and would have effected savings in 
the superstructure but, at the same 
time, would have very substantially 
increased the cost of the substructure, 


resulting in a costlier bridge. For 


El. top of pier 66.78' —F 
El. bottom of girder 67.07" 


El. top of prer 66.78 El. top of pier 65.53'—# | Expansion joint ¥ X El. bottom of steel box El top of pier 65.53" 
El. bottom of girder 67.07' Green channel marker —~ girder — 68.82" (horizontal) 
Fill 44 
Red pier light 
pier approx 10' above mhhw 
mhhw 8.8 | 
+ 
 milw 0.0 | 


Approa line of sandstone ~~ 


- -20.5! 


55! cantilever oe 140! central steet span— 55' cantilever 
FIG. 1. Elevation of Portage Canal Bridge (above) shows how steel and concrete - o: Riteeattl 
girders were united in single span to meet clearance requirements at minimum cost. £ 5 
FIG. 3. Bridge's 670-ft length has four piers. Pier 2, shown 1 
at right in elevation, is similar to Pier 3, the other channel pier. ven ah 
hotiow columns | 
| 
| < 3"@ drain hole vis § 
| a—ClassF = 
Halt~section at Halt-section near Half-section near concrete = 
uppor midspa: bes Class H - 
Concrete span Stee! span | concrete 
FIG. 2. Relative dimensions of girders are shown in half sections (above). Width 8S a S 
of 18 ft 6 in., out to out of steel boxes, was governed by width of concrete boxes. 3! min. into sandstone SS 
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Steel boxes are lifted into 

the webs that reason a 3-span rather than a 5- weg 
orms, and | span layout was adopted. cated full length on Ja 2 
‘der rein- The requirement of a 110-ft clear goitie waterfront and a — = 
therefore, channel width during construction did jivered by trucks at 
not un- | not wholly preclude the use of precast 4.0) end of girder (in- : i ll 
piers are J or prestressed concrete but, with set). Barges delivered a . 
work. structural steel available, the simplest girders to erection site. —— | 
Ss obvious | and most economical solution was to 
re piers J use steel for the central part of the f 
justment J main span. Needless to say, its (b) Bottom slabs, webs and all stiffeners, 3 X '/, in., placed 1 ft 6 


ich spans 
ivings in 
the same 
stantially 


weight is far less than that of any 
concrete that might have been sub- 
stituted for it and, in the middle of a 
250-ft span, a saving in weight has 


transverse webs of the two cantilever 


ends 
(c) Entire roadway slab, from end 
to end of the cantilevers 


in. below top flange and | ft 10 in. 
above bottom flange, are continuous 
for the full length of the girder. Five 
transverse diaphragms of 


tructure, | more than passing significance. (d) Curbs, after all falsework had plate are provided, at mid-span and 
ge. For The net result of various prelimi- been released and the suspended span 22 ft center to center in each direc- 
nary studies and estimates was thede- completed tion. Between diaphragms the four 
sign shown in Fig. 1. The bridge Left to his own devices the writer corners of the box are stiffened with 
consists of a central 250-ft span never uses shear keys in construction ‘/s-in. round trussing bars. The 
le &|_ | flanked by 170-ft spans beyond which joints since such pockets have smooth web contacts of these bars come at the 
= +=] project 40-ft cantilevers. Floating surfaces, catch dirt, cost money, and junction of vertical and horizontal 
= 2. ] Slabs, 15 ft long, supported by filland do not equal a well-roughened hori- stiffeners; the flange contacts are mid- 
— oe by structure, complete the overall zontal surface. However, shear keys way between the web contacts and 


length of 700 ft. The central 140-ft 
length of the 250-ft span is carried by 
a pair of steel box-girders, Fig. 2. 
The remainder of the structure ex- 
cept the end slabs utilizes concrete 
box-girder construction, Fig. 2. The 
overall width of the two-celled con- 
crete box is 18 ft 6 in. Its depth at 
the ends of the inshore cantilevers is 
5 ft. This increases to 10 ft at the 
channel piers, as shown in Fig. 3, and 


were used here in all construction 
joints between webs and roadway 
slab. Nor did their use stop with 
these horizontal construction joints. 
They were also required in the ver- 
tical construction joints between the 
(a) and (b) pours listed above, which 
were centered on the piers. Not un- 
less the piers themselves split asunder 
vertically and the separate halves 
settled unequally could any differen- 


are located 15'/s in. in from the webs 
and welded to 4 X 3 X ‘/¢in. 
angles, with the 3-in. legs vertical, 
extending longitudinally along the 
top flange. Plates, 3 X '/, in., are 
used on the bottom flange along the 
points of contact. The trussing bars, 
welded to webs and flange plates, 
form what are basically deep inclined 
trusses in the four corners of the 
girder. These inclined trusses span 


4 diminishes to 7 ft */, in. at the ends tial movement possibly occur in these from diaphragm to diaphragm and of 
; of the 55-ft channel cantilevers where joints. They were shear-keyed any- course greatly stiffen both webs and 

1 the steel box-girders are suspended. way. flanges. 
iia The three webs attain a maximum The steel box-girders are 4 ft 6 in. Wherever, as here, a concrete road- 
concrete | thickness of 13 in. at the channel wide, 6 ft 6 in. deep at ends, and 6 ft way slab rests directly on a girder, 
piers. The minimum web thickness 8 in. deep at mid-span. They are with the shear connectors welded to 
| of 8 in., together with other facts, placed 18 ft 6 in. apart so that their the flange plates directly above the 
2 identifies the work as a Federal Aid outer webs are flush with the sides points at which the trussing bars have 
1 project. The main girder reinforce- of the concrete box-girders. In ac- been welded to the flange plates, the 
ment over the channel piers consists cordance with the minimum thick- _ stiffness of the roadway slab, added to 
of forty-nine 2-in.-sq bars spaced in a ness rule, the webs are of °/,-in. the other elements, tends to fix at fre- 
single layer quite uniformly across the plate. The top flange varies from quent points that zone in the webs 
= I roadway slab. */,in. to '/, in. in thickness and the which the Moisseiff-Lienhard paper 
The concrete girders were poured bottom flange varies from */s in. to regards as most susceptible to buck- 
mane Fo = first on one side of the channel, then ‘7/s;in.in thickness. The flange plates ling. (See Transactions, ASCE, Vol. 
lass HT on the other, as follows: cantilever 3 in. beyond webs. Ver- 106, 1941, p. 1,052.) Since the authors 
(a) Bottom slab, webs and all tical stiffeners, 5 X in., placed postulated a web completely lacking 
wy 8 transverse webs of the 170-ft span, ft 8 in. on centers, are used on inner the bracing here provided, it must be 
-— + center to center of piers faces of webs only. Horizontal web left to others to explain why the 
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authors’ conclusion regarding the 
critical point should be rigor- 
ously applied to this case. Rigorously 
applied it was, however. An ex- 
tremely rigid girder was produced, 
having torsional strength unknown 
in a single-web plate girder. The 
writer would have been well content 
to provide cross-bracing between the 
two girders at two or three points, but 
it is provided at both ends and at 
every intermediate diaphragm. The 
connection of these girders to the 
ends of the concrete cantilevers is ac- 
complished by links and pins, as 
shown in Fig. 4. The disparity of 
sizes between the several parts of 
these connections results from the 
great excess of shearing strength in 
the girder webs which their depth 
and thickness unavoidably creates. 


Thicker flange plates would have per- 
mitted shallower depths, but it is 
doubtful whether a shallower girder 
would have looked as well. 

A few comments may well be writ- 
ten regarding the shear connectors 
used. They are semicircular straps 
of X '/in. material set in an 
inclined (30-deg) position and welded 
to the upper flange plates, one end 
directly over a girder web, the other 
end directly above the point of 
contact of the diagonal -trussing bar 
inside the girder. Such straps act by 
direct stress as well as by bond, have a 
substantial vertical component, and 
are simple and economical. Similar 
bent plates were used by the late 
Andrew Munster, M. ASCE, in 
bridge work in Seattle during the 
1920's. 


Manhole ~ 


$0 


FIG. 4. End details 
VA of steel girders show 


it can be 


Regarding erection, 
briefly said that the concrete parts 
were built in the customary manner 
on falsework. The steel girders were 
fabricated full length on the Seattle 


waterfront. They were ingeniously 
moved one at a time from shop to 
dockside on two trucks, one at each 
girder end, facing in opposite direc. 
tions. The trucks alternately towed, 
trailed, and maneuvered the girder 
around sharp corners and between 
buildings to the dockside, where 
whirly cranes swung it on the barge 
for delivery to the site. At the site, 
the girders were lifted into position 
by two of the contractor’s floating 
rigs. After cross-bracing was in- 
stalled, forms were supported from the 
girders, and the roadway slab of 
4,500-psi concrete was poured. Curbs, 
handrails and painting concluded the 
construction program. It is evident 
that, with all-steel construction, much 
longer box-girder spans than this are 
economically feasible. 

Details of the four bids submitted 
are given in Table I. Fender and 
lighting systems, while necessary 
parts of this contract, are not an es- 
sential element of bridge cost. There- 
fore it can be stated that the contract 
price of the bridge is $292,542. Based 
on overall dimensions, this is a unit 


cost of $16.07 per sq ft. The bridge 
— 29 manner inwhichsteel opened to traffic on January 11, 
ton ’ Section A-A girder was hung from 1952 
bars 3} concrete cantilevers The steel girders were fabricated 
by the Puget Sound Bridge and 
| | | : tet i Dredging Co. of Seattle. Manson 
i Construction and Engineering Co. of 
<1) Seattle was the contractor. The 
| bridge was designed by the writer. 
4 it Construction was supervised by Keith 
— whose long and earnest advocacy of 
—-+ the bridge is largely responsible for 
| “is bolts tack weld head its existence. 
TABLE |. Items and Bids for Portage Canal Bridge Construction 
Manson Constr. 
QUANTITY Irems Bennerr-CAMPBELL M. P. Burvcer AND ENG MacRae Bros. 
600 cu yd Structure excavation $ 10.00 $ 30.00 $ 12.00 $ 12.00 
Lump sum Shoring & cribs 40,000.00 45,000.00 28,000.00 38,200.00 
Lump sum Fender system 32,000.00 23 000.00 26 ,000 36,700.00 
83 cu yd Concrete, Class AX 75.00 75.00 100.00 84.00 
1,326 cu yd Concrete, Class A 85.00 75.00 97.00 84.00 
285 cu yd Concrete, Class F 40.00 60.00 45.00 84.00 
921 cu yd Concrete, Class H 30.00 60.00 30.00 84.00 
445,000 Ib Steel reinforcing bars 0.12 0.13 0.12 0.125 
140,000 Ib Structural carbon steel 0.21 0.25 0.20 0.27 
1,340 lin ft Steel handrail 12.00 13.00 11.00 13.50 
2 Reflector units 25.00 15.00 25.00 25.00 
Lump sum Lighting system 4,750.00 2,200.00 2,500.00 2,500.00 
$321,245.00 $339 935.00 $321,042. 00* $362 , 360.00 
Cost of fender and lighting systems . $ 36,750.00 25,200.00 28 500.00 39 , 200.00 


* Awarded contract. 
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$ Two metheds of fabricating soil- 
i cement are in brick form (left) and 
monolithically, by tamping in forms, 
> as in two views of latrine construc- 
; tion at right.-Both views are from 
: engineering study carried out in 


Bogota, Colcmbia. 


RALPH STONE, A.M. ASCE 
Sanitary Engineer, Los Angeles, Calif. 


In a crisis caused by flood or bomb- 
ing during war, conventional building 
materials are hard to obtain. Con- 
struction workers trained in special- 
ized building trades are in short sup- 
ply. Yet shelter and roads must be 
quickly provided. What is the re- 
sponsible engineer to do? An investi- 
gation of low-cost building materials 
indicates that soil-cement is a possi- 
ble material of construction. Soil- 
cement roads and subgrades have 
been used for over 20 years for high- 
ways and airports. Thus, civil engi- 
neers are well acquainted with the 
properties of soils as well as concrete 
and have the “know-how” to employ 
machinery and common labor for 
constructing  soil-cement houses. 
Nevertheless, relatively little work 
has been done toward utilizing soil- 
cement mixtures for one-story struc- 
tures. 

In the Americas, it was the 
Spaniards who first introduced build- 
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Soil-cement for 


ings made of “adobe” admixed with 
pigs’ blood, lime, and other secret or 
long-forgotten ingredients. Beautiful 
missions, huge cathedrals through- 
out the world, and countless dwell- 
ings hundreds of years old remain 
as testimonials to the structural 
strength of these adobe soil admix- 
tures. 

Even today, adobe soil is used as a 
common building material in the 
southwestern United States, South 
America, Europe, and other lands. 
However, there are certain funda- 
mental objections to fabricating with 
soil. First, adobe is eroded by water 
and crumbles when subjected to 
heavy rains or floods. Therefore, 
adobe homes require maintenance 
and are quite unsanitary unless the 
walls are protected by expensive 
coatings. Secondly, many sandy- 
type soils are weak in that they have 
no cohesive strength, while high clay 
soils shrink and crack too much on 
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house construction 


drying for building purposes. Only 
certain loams can form a satisfactory 
adobe. 

At Bogota, Colombia, during 1949 
and 1950, an engineering study was 
carried out for the Colombian govern- 
ment to evaluate the factors involved 
in utilizing soil-cement for building 
simple structures. It was found that 
small quantities of cement, as low as 
2 to 8 percent by weight, stabilized 
most of the hundreds of soil types 
tested except those containing more 
than 85 percent clay as a maximum, 
or less than 10 percent clay as a 
minimum, or more than 8 percent 
organic matter. The  soil-cement 
admixtures are erosion resistant and 
provide a considerably stronger struc- 
tural material than adobe. These re- 
sults were obtained from investiga- 
tions which included the building of 
small trial field latrine units (as illus- 
trated above) as well as soil laboratory 
studies. 
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FIG. 1. Effect of varying proportions of sand, clay, and cement on maximum 
density (a), on optimum moisture to achieve maximum density (b), and on 
28-day compressive strength (c), of standard Proctor cylinder samples. 
’ TABLE |. Screen Analyses of Different Earths 
\ Used for Preparing Soil Samples, in Percentages 
Samecel Sampce2 SAMPLE 
CLay EARTH or SAND 
| Percentage passing screen Percentage passing screen 
No. 10 90.6 99.2 V/s in 100.0 
| No, 20 99.1 97.5 No. 4 99.8 
No. 40 98.3 95.0 No. 8 95.0 
| No. 60 97.5 91.3 No. 16 83.8 
| No. 100 96.6 86.6 No. 30 73.8 
i No. 200 95.6 80.2 No. 50 54.6 
| No. 100 22 4 
i) Percentage of sand 1.0 19.0 No. 200 11.4 
) Modulus of fineness 1.71 
Density 2 60 2.55 Density . a 2.65 
‘ Percentage of organic foreign matter 0 
| Percentage of organic foreign Digested manure 
| matter 0 60 Percentage of organic matter . 100 
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Field and Laboratory Investigations 


The field work was done specifically 
to obtain construction experience 
with different soil-cement mixtures 
and varying fabrication techniques, 
The effect of wall thickness, reinforce- 
ment with steel or bamboo, and bricks 
versus tamped-in-place monolithic 
form construction were investigated, 
In the laboratory, Proctor cylinder 
samples were employed to ascertain 
quantitatively the optimum moisture, 
maximum density, compressive 
strength, moisture absorption, and 
resistance to erosion of soils contain- 
ing varying percentages of sand, clay, 
cement, and organic material. The 
shrinkage limits and shrinkage ratios 
were also determined for these soils. 

The soils studied were classified 
simply as sand or clay percentages 
rather than the more technical sand- 
silt-clay categories. It was thought 
that the data obtained would thus be 
more easily applied to practical field 
construction situations, where highly 
trained personnel are not available. 

In order to work with a difficult 
type of soil representing a real chal- 
lenge to the practicality of soil-ce- 
ment construction, the field units 
were built with a soil having a high 
percentage of clay and organic mat- 
ter. This soil analyzed as 94 per- 
cent inert material composed of 80 
percent clay and 20 percent fine sand 
by weight. The other 6 percent was 
foreign organic matter. A pure sand, 
clay, or digested manure was admixed 
with this natural earth to prepare the 
test samples. Complete sieve anal- 
yses for these soils are given in Table I. 


Fabrication Procedure 


The recommended procedures for 
fabricating soil-cement would be as 
follows: first remove the top soil 
and root growth—normally a depth 
of 1'/,to2ftis sufficient. Represent- 
ative samples of the soil to be em- 
ployed can then be cored and an- 
alyzed in the field or in a soils labo- 
ratory for optimum moisture, maxi- 
mum density, compressive strength, 
and other structural characteristics 
with various admixtures of cement. 

Armed with this knowledge, the 
prospective builder can apply himself 
with greater assurance to the task of 
house construction. The soil must 
be well broken up after it has been 
dug from the ground so that an inti- 
mate mixture of the soil and the 
added portland cement can be se- 
cured. The needed water for opti- 
mum moisture content is next added. 
The soil-cement mixture can then be 
used either to make bricks or to make 
monolithic tamped walls. 
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RING 


When wall forms are used, a 6-in.- 
deep layer of soil-cement is intro- 
duced and pounded in place by a 
hammer until a hollow sound is 
heard indicating maximum compac- 
tion. Additional layers of soil-cement 
are introduced until the form is filled. 
The form is then unbolted, placed on 
the previously tamped section of wall 
and the process continued until the 
wall is completed. Conventional 
concrete, including stud tie-bars may 
be employed for footings, top, hip, 
gable, and eave sections of the walls. 
Generally, a wall 10 ft high should 
have a minimum thickness of 10 to 12 
in. at the base, tapering to not less 
than 6 to 8 in. at the top. Soil- 
cement can also be used for floors, 
although it should be surfaced with 
the equivalent of asphalt tile, ce- 
ramics, or concrete. 

Conventional roofing and windows 
may be used. Wall plaster finishes 
can be applied, but many soils have a 
pleasing color and do not require any 
decoration. As for painting, conven- 
tional oil paints may not adhere, but 
cement-base and asphalt-base paints 
as well as whitewash are quite satis- 
factory. 

Brick construction provides a nice 
surface texture that is architecturally 
pleasing. Bricks must be handled 
when first fabricated and then again 
when laid, whereas monolithic 
tamped walls require handling only 
once. Therefore, the latter are more 
economical, and furthermore, they 
can also be finished so as to provide 
a satisfactory, plaster-type surface. 

The freshly constructed soil-cement 
should be protected from rapid dehy- 
dration to prevent checking and allow 
for the development of maximum 
strength. Soil-cement is a simple, 
intimate mixture of soil with meas- 
ured amounts of portland cement and 
water, compacted to a high density. 
Therefore, unless proper curing takes 
place in the presence of water, the 
hydration strength of the portland 
cement cannot develop. A cement 
mortar patch serves to repair any 
failure caused by bad workmanship 
during construction, or by future acci- 
dents. 


Compressive Strength of Soil-Cement 


Most of the soil-cement samples 
with admixtures of as low as 2 to 5 
percent of cement by weight were 
erosion resistant and maintained a 
28-day compressive strength in the 
range of 200 to 400 psi. The soil- 
cement admixtures were closely twice 
the strength of the plain adobe soil 
construction. These data are shown 
in Fig. 1, which indicates that, with 
higher percentages of cement, there 
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is greater compressive strength and 
a safety factor against bad fabrica- 
tion. However, even with the lower 
percentages (2 to 5 percent), the 
erosion resistance and shrinkage ratios 
of the soil samples were quite satis- 
factory. Successful soil-cement con- 
struction is dependent on proper mix- 
ture of the soil and cement particles 
and on optimum moisture, maximum 
density, and good workmanship. As- 
phalt-stabilized soils have received 
considerable recommendation for 
adobe construction. However, as- 
phalt does not add structural strength 
to the soil although it does make it 
erosion resistant. 

In earthquake areas, lateral stresses 
are a particularly significant factor in 
structural design. In California, 
Peru, and Colombia, active earth- 
quake regions, well-designed adobe 
structures have withstood all tremors. 
Soil-cement should be able to resist 
lateral stresses of 30 to SO psi. Still, 
when desired, conventional steel rein- 
forcing can be employed. In fact, 
barbed-wire mesh was experimented 
with and it was found to provide a 
superior bond between soil- 
cement and the steel so that maxi 
mum reinforcement strength could 
be achieved. 

Soil-cement also has the desirable 
properties of being fireproof and 
termite free. Instead of deteriorating 
with time, age increases its strength. 

Primitive adobe or soil-cement 
construction techniques require con- 
siderable hand labor. Where such 
low priced labor is available, as for 
example in foreign lands, there is no 
need for labor-saving devices. How- 
ever, the American engineer has avail- 
able heavy earth-handling equip- 
ment that can reduce labor costs. 

For these reasons it is believed that 
engineers will find it worth while to 
try soil-cement when planning for 
civil defense, when faced with a soil 
stabilization problem, or when a low- 
cost construction material is needed. 
They will be surprised at its economy 
and usefulness. 

In the year 1949-1950, the author 
was a sanitary engineering adviser to 
the Ministry of Hygiene, Republic of 
Colombia, assigned by the United 
States Government through the Insti- 
tute of Inter-American Affairs. Full 
acknowledgment is given to the 
financial assistance provided by these 
agencies. Dr. Gustavo Maldonado 
and Dr. Jorge Bateman, of the Engi- 
neering Materials Laboratory at the 
National University in Bogota, co- 
operated in the performance of these 
studies. Many other Colombian and 
American technicians have helped in 
this investigation. 
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Simple methods used in Bogota investigation 
are illustrated by photos showing, from top 
downward, erosion test, moisture absorption 
test, and compression test in Swiss Amsler 


Universal testing machine. Bottom view 
shows result of erosion test, with undamaged 
soil cement sample at left and eroded 
“adobe”’ soil sample at right. 
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A. E. PERLMAN 


Executive Vice-President, Denver & Rio Grande Western Railroad Co., Denver, Colo. 


Having been privileged to associate 
intimately with engineers for most of 
my life, I have a deep respect for their 
ability and integrity. Engineers 
have brought America through the 
raw frontiers of science until today we 
have the greatest know-how and the 
highest standard of living in the 
world, Unfortunately, while we have 
made great strides in attaining the 
material comforts of life, we have 
neglected the field of human under- 
standing. So, with faith in your in- 
tellect and analytical methods, I 
come to you engineers in the hope 
that you will exert your fine talents 
on a new frontier—the uncharted 
wilderness of human relations. 


Scientific Frontier Developed 


In going back in American history 
to find the basis for our success on the 
scientific frontier, it is interesting to 
note that the Plymouth Colony was 
founded with a completely socialistic 
economy. After a few years the 
Colony was on the brink of failure 
because the economic system offered 
no incentive to its members. In order 
to avert failure, ownership of land 
and the retention of its products were 
permitted each member of the Colony. 

With this beginning of an American 
free enterprise system, the Colony 
prospered and our country, its bound- 
aries pushed westward, grew and 
flourished. During the past century, 
American scientists set the pace for 
the rest of the world to follow. 

First of all, this scientific revolution 
has brought with it a social revolu- 
tion and a new definition of capital- 
ism. The economic royalist of yester- 
day has been replaced by millions of 
share-owning Americans. the 
same time, the revolution has taken 
us away from the days when a shoe- 
maker took great pride in making a 
pair of shoes for a customer, and 
when a cabinetmaker, with his as- 
sistants, could furnish a home for one 
of his clients. 

This scientific revolution has, sec- 
ondly, taken us away from the per- 
sonalized relationship between em- 
ployee, employer and customer, into 
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the age of the machine and into the 
society of the machine age. The 
society of this age is composed of 
manager, worker, union leader, and 
politician. The manager and the 
union leader, in their struggle for 
power, have permitted, in the mean- 
time, the politician and the govern- 
ment bureau to hold the balance of 
power. The people have become serv- 
ants of these elements, instead of 
these elements becoming the servants 
of the people. 

As the Very Rev. William Ralph 
Inge, Dean of St. Paul's Cathedral, 
Washington, D.C., has warned, ““The 
greatest danger to civilization is the 
increased power that science has 
given to governments. When they 
have once got control of the machin- 
ery they can suppress any exercise of 
the popular will.”’ 

Scientific developments, in the 
third place, have brought the world 
much closer together through better 
transportation and communication. 
We can now travel to Europe faster 
in a jet plane than we can reach many 
parts of our own state by automobile. 
These better transportation and com- 
munication facilities should, logi- 
cally, bring the nations of the world to 
a closer understanding. But they 
have only served to make them 
more insecure. In spite of scientific 
advances the United States finds its 
free enterprise system in greater 
danger from within and without than 
at any time since the nation was 
founded. 


Foreign Policy Needs Attention 


To check this trend, we have, 
against all tenets of common sense, 
been attempting to buy friendship 
with other countries. The result has 
been extremely disillusioning. 

In the past three years I have 
heard the same story in all parts of the 
world when I asked, “Isn't it too 
bad that the Russians are disturbing 
the peace of the world with their 
tactics?’ People in other countries 
laughed and said, ‘““The Russians are 
only trying to spread their imperial- 
ism, just as you Americans are try- 
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ing to spread yours. They are doing 
it by spreading ideas, and you are 
doing it by throwing dollars around, 
They are doing a much better job 
than you.” 

Our approach to the peoples in 
other lands has been in many ways 
unfortunate. For one thing, very 
few of our ambassadors whom I have 
met in foreign countries have trou- 
bled themselves sufficiently to learn 
the language of the country in which 
they are living. They rely upon inter- 
preters or else expect the “‘foreign- 
ers’ to speak English to them. In 
Spain, two years ago, the Director 
of the Spanish Railways was kind 
enough to take me to his summer 
home in the Guadarrama Mountains, 
for a weekend. On the way back to 
Madrid he apologized for his wife's 
poor English. I told him that being 
in Spain I should apologize for not 
speaking her native language. He 
replied, “Oh, America is a_ rich 
country. You Americans do not have 
to learn our language, we must learn 
yours.” 

Instead of coming into a country 
and learning the problems of its 
people with understanding, we come 
in like a rich mother-in-law who has 
helped furnish the children’s house. 
We tell these countries in effect, “You 
are backward children, you must im- 
prove your sanitary conditions, you 
must join labor unions, you must 
support the political party which is 
looked upon favorably by the gov- 
ernment of the United States.’’ And 
so on down the whole nagging list of 
“you must’s."’ That kind of mother- 
in-law has become a character to be 
ridiculed on the American scene, and 
yet that is exactly how we have pro- 
jected ourselves to other nations. 

We forget that three-fourths of the 
world’s people are colored, and that 
the white population is the minority 
group. High-born citizens of India, 
coming here to study, visit or lec- 
ture, make certain to wear distin- 
guishing Indian garb so that they can 
eat and sleep in our hotels. Chinese 
are not permitted to own land and 
we treat the colored groups in our 
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gn country as inferior. Is it any 
yonder that the Japanese, the Chi- 
nese, the Asiatic Russians, and the 
people of India and Africa do not 
welcome the benevolent citizens of 
America with open arms? 

Although we have become a great 
and powerful country, we must live 
together, in the family of nations, in 
peace and understanding. Only in 
this way can science be used to in- 
crease standards of living, rather 
than to build machines for the de- 
struction of civilization. 

A great moral and spiritual philos- 
ophy was enunciated wher.our found- 
ing fathers wrote the Constitution 
and the Bill of Rights. People in 
other lands were given a star—a 
great ideal to follow. With changes 
in our economy we have moved far- 
ther and farther away from those prin- 
dples, until today our domestic and 
foreign policies are not based on 
human understanding, but on ex- 
pediency. We do not necessarily 
support the democratic heads of a 
state but those who will be of the 
greatest assistance in today’s power 
politics. 


Methods of Opening New Frontier 


What can be done about this situ- 
ation? It is my thought that our 
frontiers in human understanding 
must be given the same intelligent 
effort that men of science have given 
research in physics, chemistry, mathe- 
matics and like endeavors. While the 
physical sciences have exploded across 
the raw frontiers into maturity the 
social sciences are still in their in- 
fancy. 

Men of science must explore more 
exhaustively the whole wonderful 
human machine. We must dispel the 
old notion that everyone is created 
equal and learn something about the 
differences in each machine. We 
would then have a greater under- 
standing of people. 

Let us learn more of human rela- 
tions in our schools, even at the ex- 
pense of geodesy or stereotomy. 
Then we as engineers can learn to 
work with people, as well as with 
mathematics and materials. 

Let us become more proficient in 
expressing ourselves orally and in 
writing, and take seriously our obli- 
gations as citizens of our community, 
state, nation and the world. 

We must take a greater part in civic 
activities so that a small group of 
politicians will not hold the balance 
of power in our economy. 

We must give more time to our 
children—study the needs of our 
schools and their instructors. In 
Colorado more taxes were collected 


last year for old-age pensioners and 
social security than for the education 
both of children and adults. In Den- 
ver, a city which boasts of its progres- 
sive education, 2,288 children can 
only go to school half a day because 
there isn't room for them to go full 
time. 

Let us attempt to achieve better 
understanding among the various 
social, economic and racial strata of 
our own population. This can be 
done by taking the time to under- 
stand the needs and desires of our 
many and different fellow citizens, 
who are all striving for a better way 
of life. The differences lie in their 
approaches to life’s problems. We 
must help them with sympathetic 
tolerance and a true desire for their 
welfare. 

With our talents so directed we 
can insure an American philosophy 
rededicated to the Constitution and 
the Bill of Rights. We can make 
sure that the coming generation is 
given more than material comforts 
for which to live. The Hisses and 
Remingtons did not lack these mate- 
rial comforts when they were fired 
with zeal for other ways of life. 

Let us instill in our children a great 
enthusiasm for our way of life and 


How would you do it? 


Some of the most fascinating chapters in the life and mem- 
ory of an engineer are those which deal with the unusual 
and unexpected situations which almost got him down 
but from which he finally emerged the victor. —H. J. Gilkey 


safety of the bridge? 


Eprror's Nore: 


in the February 1952 issue of Crvit ENGINEERING. 
article, ‘“The Unexpected in Engineering: The Bugs,”’ explains the project and 
enlarges upon the central theme that problems of the past created the practice 
of the present; that ““‘The engineering of today rests upon a coral reef; sturdy 
remnants of yesterday's bugs.”’ 
| always be today’s and tomorrow’s bugs to add zest and gray hairs to the prac- 
tice of a profession that by its very nature must cantilever from a codified past 
“Long live bugs” is an ever-present challenge to the 


to an untried future. 


virility and ingenuity of the engineer. 


it? H.J.G. 
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Piers for small bridges often consist of steel shells, 2 or 
3 ft in diameter, which are filled with concrete. 
under lax inspection, contractors have filled such shells with 
aggregate minus the cement, placing a concrete cap on the 
more or less well-compacted filler material. 
evasion of specified practice actually constitute a hazard to the 
For solution, see page 93. 


This is the ninth installment of a series which started 


renewed faith in spiritual rather than 
materialistic philosophies. Our chil- 
dren too must have a star to follow, 
as our Founding Fathers had. 

I have tried to expose the new fron- 
tiers objectively, but they are still 
uncharted. I am certain that for 
you engineers, with your great 
American heritage and scientific ap- 
proach, no problem will be too diffi- 
cult. Since “impossible” is not in 
your vocabulary, you need only the 
desire. You have brought this coun- 
try through a scientific revolution 
which has made it the greatest indus- 
trial machine on the face of the 
earth. You have made us the great- 
est military and economic power in 
the world. 

When you use that same intelli- 
gence and energy to develop this last 
and most challenging frontier and 
give to the humanities the intensive 
thought and research you have given 
to the sciences, you will give us a 
world in which we can all live freed 
of fears by love and understanding. 


(This article has been abstracted from the 
paper, “Our New Frontier,” presented by 
Mr. Perlman at the opening session of the 
Denver Convention. Carlton S. Proctor, Past- 
President ASCE, presided.) 


At times, 


Does such an 


In the April issue an 
The process is a continuing one; there will 
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TWO PRECAST SUBAQUEOUS TUNNELS— 


Elizabeth River and Baytown tunnels compared 


S. STEVERMAN and H. ALDEN FOSTER, Members ASCE 


Respectively Design Engineer and Principal Associate, Parsons, Brinckerhoff, Hall & Macdonald, New York, N.Y. 


The art of designing and con- 
structing subaqueous tunnels by the 
“trench and precast method’’ was 
well developed in the United States 
and abroad between 1906 and 1948. 
In this 42-year period nine tunnels 
of this general type were designed 
and constructed by various methods, 
as outlined by S. A. Thoresen in Crv1t 
ENGINEERING for January 1950 (p. 
26). Within the past three years, 
two similar tunnels have been built, 
both designed by the same firm of en- 
gineers—Parsons, Brinckerhoff, Hall 
& Macdonald. These are the Bay- 
town Tunnel now under construction 
under the Houston Ship Channel 
at Baytown, Tex., and the Elizabeth 
River Tunnel, recently completed be- 
tween Portsmouth and Berkley, Va. 
The designing firm had had previous 
experience with this type of con- 
struction, through the design of the 
Detroit-Canada Tunnel in 1928— 
1930. For previous articles on the 
Baytown Tunnel, see Mr. Thoreson’s 
article referred to above and the ar- 


FIG, 2. ELIZABETH RIVER TUNNEL, location map and profile. 


referred to on profileas A,B,C, .. G. 


ticles by J. O. Bickel and M. P. 
Anderson in CrviL ENGINEERING for 
March 1951 (p. 30). For the Eliza- 
beth River Tunnel, see Engineering 
News-Record for Nov. 16, 1950 (p. 
44), and May 22, 1952 (p. 44). 

Since the Baytown and Elizabeth 
River tunnels are similar in size, 
each having two lanes with a 22-ft- 
wide roadway and a minimum clear- 
ance of 14 ft above the pavement, 
they furnish an opportunity to show 
how the design was adapted to local 
conditions, topography and geology 
and to the available contractor's 
equipment. 

The Baytown Tunnel was con- 
structed as a reinforced concrete 
tube inside a steel cylinder with a 
radius of 17 ft 5 in. The Elizabeth 
River Tunnel was also constructed 
inside a steel tube (radius 15 ft 8 in.), 
but was provided with an exterior 
steel box of octagonal section for bal- 
lasting during and after sinking in 
place. The reasons for these differ- 
ences in design are explained below. 


Precast tube sections are 


Subaqueous tunnels of this type are 
expensive to construct, averaging 
$2,500 per lin ft; hence it is essential 
to make the structure as short as 
local conditions will permit. In order 
to compare the two tunnels as re- 
gards overall lengths, a theoretical 
formula can be set up to show the 
length of an ideal structure, built in an 
unimproved area where the minimum 
length is determined by the width 
and depth of the water channel above 
the tunnel and the allowable slope 
of the tunnel roadway (Fig. 1). 

The portals of a tunnel are nor- 
mally located at the point where the 
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In Fig. 1, the following notations 
are used : 


width of full-depth navigation chan- 
nel 

= depth of channel below lower low 

water (L. L. W.) 

= minimuin depth of protective fill over 
top of tunnel (usually 5.0 ft) 

difference between higher high water 
(H.H.W.) and L.L.W. in channel 

= vertical distance from road surface 
in tunnel to top of tunnel (approxi- 
mately 25.0 ft) 

maximum allowable gradient of tun- 
nel roadway 

length of precast part of tunnel 

length of cast-in-place part of tunnel 

overall length of tunnel, portal to 
portal = L, + L, 

length of U-shaped watertight open 
approaches to portals 


top of the tunnel intersects the 
H.H.W. level. The portal-to-portal 
length is subdivided into two parts— 
precast and cast in place. Once the 
facilities and equipment for construc- 
tion and sinking of precast sections 
are provided, the cost per linear foot 
for an additional length of precast 
structure is considerably less than for 
cast-in-place construction. Therefore 
the precast sections should be used 
for the maximum possible length. 
The natural limitation on the length 
of the precast tunnel is given by the 
depth of water necessary for float- 
ing in and sinking the precast sec- 


Portal 


FIG. 1. 


Portal 


Theoretical trapezoidal profile (no scale) for a tunnel is used as basis for com- 


paring lengths of Elizabeth River and Baytown tunnels. 


tion. The intersection of the top of 
the tunnel with the L.L.W. level 
may be assumed for this limit. 

Of course the open approaches 
must be extended to the point where 
the tunnel roadway intersects the 
H.H.W. level. If the maximum slope 
of the roadway is maintained from 
the portal to the intersection of the 
roadway with this water level, the 
length of each approach would be 
T/G. Usually a vertical curve is 
provided at the outer end of each 
open approach, if the slope of the 
roadway is changed after reaching 
the H.H.W. level. Therefore the 
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Houston Ship 
Channel — 


La Porte 
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Baytown 4 


Baytown 


FIG. 3. BAYTOWN 
TUNNEL, location 
map and profile. 
This tunnel was dis- 
cussed in more detail 
by S. A. Thoresen 
‘ (Civil Engineering, 
’ Jan. 1950, p. 26). 


Tunnel 


total length of the two approaches 
will generally be greater than 27,/G. 

With these assumptions and sim- 
plifications, the theoretical minimum 
length of the tunnel and approaches 
may be determined as follows: 


L,=W+ 
W + 2D + 5)/G (1) 
= 2H/G . (2) 
L=W+2D+C+H)/G = 
W+2D+H+5)/G (3) 
L, = 50/G . (4) 


Equations | to 4 determine the 
minimum length of a tunnel. In 
actual practice this length is often 
exceeded, owing to the impossibility 
of making full use of the allowable 
slope of roadway throughout the 
length of the project. 


Length of Two Tunnels Compared 


Location maps and profiles of the 
tunnels are shown in Figs. 2 and 3. 
In Table I are listed the controlling 
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TABLE |. Controlling Data for Elizabeth River and Baytown Tunnels 
Evizapets River Baytown 
Length of tunnel As Is Formula As Is Formula 
Precast part (1 ») 2,092 ft 2.650 ft 2,557 ft 2,420 ft 
Cast-in-place part (1) 1, 258 ft 400 ft 452 ft 620 ft 
From portal to portal (L) 3,350 ft 3,050 ft 3,009 ft 3,040 ft 
Open approaches (Le) ae a 1,900 ft 1,000 ft + 1,102 ft 1,000 ft + 
Length, including approaches. . 5,250 ft 4,050 ft + 4,111 ft 4,040 ft + 
Ship channel dimensions 
Width (W) 500 ft 700 ft 
Depth to L.L.W. (D) ft 45 ft 
Max. change in water levels (7) 10 ft 18 ft 
Slope of road (g) 5% 5.824 % 


Number of precast sections 


data, together with the lengths of the 
different tunnel sections, both actual 
and according to the theoretical for- 
mulas, Eqs. | to 4. 

Examination of Table I shows that 
for the Baytown Tunnel the actual 
lengths agree closely with the theo- 
retical, whereas for the Elizabeth 
River Tunnel great discrepancies 
occur. This difference is explained 
by the fact that the Baytown Tunnel 
was built in an unimproved area, 
while the approaches of the Eliza- 
beth River Tunnel at both ends must 
pass under existing streets in the con- 
gested areas of Portsmouth and 
Berkley. The main reason why the 
portal-to-portal length of the Eliza- 
beth River Tunnel is 10 percent 
greater than the theoretical is that itis 
necessary for the cast-in-place tunnel 
to pass under the railroad and Lee 
Street at the Berkley end. 

The most significant deviation from 
the theoretical length at Elizabeth 
River is the shortening of the pre- 
cast tunnel and the corresponding 
lengthening of the cast-in-place struc- 
ture. At Baytown, all trenches 
could be excavated with natural side 
slopes without sheeting, and the 
actual length of precast tunnel ex- 
ceeded the theoretical by 137 ft. At 
Elizabeth River, however, the con- 
gested areas at Portsmouth required 
sheeting of the trenches for a length 
of 844 ft with a depth ranging from 
63.5 to 74.5 ft below M.L.W. The 
great depth of sheeted trench led the 
designers, in their original studies, 
to propose the construction of a 
900-ft-long section of shield-driven 
tunnel under compressed air. A 
price analysis, however, showed that 


the cost per linear foot for this con- 
struction would be prohibitive be- 
cause of the short length involved. 
Recognizing the progress achieved 
in recent years in techniques of low- 
ering the groundwater table, the de- 
signers then proposed that this part 
of the tunnel be cast in place in a 
sheeted dry trench. 

This procedure subsequently was 
modified at the suggestion of the con- 
tractor, who was experienced in 
naval and salvaging work. He sub- 
divided the 900-ft section in two 
parts, using a sheeted trench for the 
full length but lowering the ground 
water only for 622 ft at the landward 
end of the trench by means of four 
deep wells located outside of the 
trench. (See ‘“Deep-Well Pumps,”’ 
Construction Methods and Equipment, 
Nov. 1951, p. 48.) The part of the 
trench at the river end was not un- 
watered, and in this section the 
tunnel was constructed by moving 
a precast section in from the river. 

Since the deep trench required ex- 
tensive bracing and the deepest 
bracing was located below the water 
surface, this first precast tunnel sec- 
tion at the Portsmouth side had to 
be towed into place under the brac- 
ing in a submerged state. The suc- 
cessful completion of this operation, 
which demonstrated the ingenuity 
of the contractor, was surely a 
“first’’ in the history of the construc- 
tion of precast subaqueous tunnels. 
It will be described in more detail 
in subsequent paragraphs. 

Details of the method of sheeting 
the trench at the Portsmouth end of 
the tunnel are shown in Fig. 4. At 
the entrance to the sheeted trench 


Tube G for precast portion of Elizabeth River Tunnel is manipulated by two tugs. 


from the river, four sheetpile cylin. 
ders were constructed and filled with 
sand, to eliminate the necessity of 
bracing. This sheeting had to be 
driven to a depth of about 90 ft be- 
low mean low water. A short dis- 
tance shoreward of the sheetpile cyl- 
inders, a double sheetpile bulkhead 
was driven across the sheeted trench 
and filled with sand to form a coffer- 
dam (“A” in photographs) for the 
protection of the dewatered trench. 
On completion of the cast-in-place 
section this bulkhead was removed 
so that water filled the trench. The 
connection between the last precast 
section and the cast-in-place section 
was made under water. 


Sinking the Precast Sections 


It frequently occurs during the 
construction of precast tunnels that 
the density of the water near the 
bottom of the trench increases be- 
cause of the inflow of water having 
higher salinity or carrying silt or 
other material in suspension. There- 
fore it is essential that, when the pre- 
cast section is lowered to the bottom 
of the trench to the final position, 
it should have a total weight con- 
siderably in excess of buoyancy, in 
order to prevent subsequent heaving. 
After the backfill has been placed 
around and over the top of the tun- 
nel, the additional weight makes the 
tunnel safe against any possible up- 
lift. The problem, however, is to 
provide enough weight immediately 
after sinking of the section. Ex- 
perienced contractors generally in- 
sist on having 1'/, to 2 tons per lin ft 
of positive (submerged) weight, which 
for a section 300 ft long requires a 
weight above buoyancy of 450 to 600 
tons. 

Two methods are available for 
providing this load of 600 tons—to 
include it as ballast in the section be- 
fore sinking, or to add a large part of 
it immediately after sinking of the 
precast section. The choice depends 
mainly on the available equipment 
for lowering the tunnel section in the 
water. The contractor for the Eliza- 
beth River Tunnel possessed floating 
derricks which were very handy for 
sinking the sections, but could not 
handle very large loads. The con- 
tractor for the Baytown Tunnel, 
on the other hand, had to depend on 
the use of pontoons and barges, a less 
mobile type of equipment but able 
to handle greater loads. As a result, 
at Baytown the precast sections were 
400 tons heavier than their buoyancy 
at the time of sinking. At Elizabeth 
River, the sections weighed only 100 
tons above buoyancy and had to be 
ballasted immediately after sinking, 
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Section A-A 


FIG. 4. Details of sheeted trench at Portsmouth end of Elizabeth River Tunnel are seen in plan. 
through flooded trench indicates method of placing last precast tunnel section under bracing in submerged state. 


bringing the total submerged weight 
up to 600 tons. 

This difference in equipment led 
to an important difference in the 
cross sections of the precast tubes. 
For the Baytown Tunnel two differ- 
ent sections were designed—the S- 
section, which was circular in exterior 
shape, and the T-section, which had 
an octagonal shape containing pockets 
for placing ballast after submergence. 
The bidders were free to submit 
proposals on either of these sections; 
the winning bidder elected to use 
the circular section. 

At Elizabeth River, the contractor 
chose the octagonal section which, 
though more intricate and more ex- 
pensive to fabricate, has the advan- 
tage of having pockets which can be 
filled with tremie concrete immedi- 
ately after sinking. This means that 
the section can be relatively light at 
the time of sinking and readily 
handled by floating derricks. 

Although the T-section is an octa- 
gon on the outside, it is designed as 
a circular section disregarding the 
small differences in distribution of 
pressures on an octagon and on a 
circle. At the top and bottom of 
the tube, the section is in compression 
at the outside under finalloading. Since 
tremie concrete wasexcluded asa struc- 
tural part of the tube, the top and 
bottom of the tube were concreted in 
the dry, leaving pockets at the side 
walls to be filled with tremie con- 
crete after sinking. At the sides of 
the tube, the exterior of the structure 
is subject, under final loading, to 
tensile stresses which are taken by 
the steel ribs of the section. The 
tremie concrete protects the ribs 
against corrosion. 

It has been claimed in a recent 
European publication (‘‘Der Neue 
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At Portsmouth end of Eliza- 
beth River Tunnel, cast-in- 
place construction was 
used in dewatered trench 
for length of 622 ft. In top 
view, taken from roof of 
Coast Guard building (see 
Fig. 4), temporary girder 
span for railroad crossing 
appears in foreground. 


At river end of sheeted 
trench on Portsmouth side 
of Elizabeth River, four 
sheetpile cylinders were 
driven and filled with sand 
to eliminate necessity for 
bracing. In middle view, 
driving of sheetpiling has 
been completed for master 
trench and for double cut- 
off wall, A, across trench. 
In bottom view, cylinders 
have been filled with sand 
and capped with concrete 
for greater _ stability. 
Double cutoff wall, A, has 
been filled with sand. This 
wall was for protection of 
work in dewatered trench 
to left, and had to be re- 
moved before last precast 
tunnel section was pulled 
into place under bracing 
in submerged state. See 
Fig. 4. 
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Verkehrsweg Osterleden in Stock- 
holm,’ K. O. Biel and M. E. Fech- 
tinger, Die Bautechnik, April-May 
1951) that an elliptical section is 
better adapted to resist the non-uni- 
form water pressure on a subaqueous 
tunnel. It may, therefore, be ap- 
propriate to explain why a circular 
section was selected for both the Bay- 
town and the Elizabeth River tun- 
nels. 

The loading on a subaqueous tun- 
nel in its final position may be sub- 
divided as follows: (1) weight of 
tunnel, (2) water pressure on the 
tunnel, and (3) vertical and _ hori- 
zontal pressure of backfill above and 
surrounding the tunnel. 

In a deep subaqueous tunnel with 
5 ft of protective backfill above 
the top, stresses in the tube produced 
by the backfill are relatively small. 
In any case, before the backfill is 
placed, the tube has to resist the 
combination of loadings (1) and (2); 
and the optimum tube section is se- 
lected for this combination of loads. 

The water pressure on the tunnel 
may be subdivided into: (1) non- 
uniform pressure, resulting from vari- 
ation in head of water between top 
and bottom of tube, and (2) uniform 
pressure, due to head of water above 
top of tube. 

When the circular tunnel section is 
floating awash, the weight of the tube 
is balanced by the non-uniform water 
pressure (buoyancy). Any addi- 
tional weight resulting from road- 
way structure, ballast, etc., in excess 
of the buoyancy is taken by the 
cables on which the section is sup- 
ported. If the thickness of the shell 
of the tube is insufficient to pro- 
vide the weight required to over- 
come buoyancy, additional dead load 
inside the tube must be provided to 
permit submergence. This is usually 
the case; approximately SO percent 
of the buoyancy is generally taken 
out by the weight of the tube. 

It is possible to prove that a circu- 
lar tube with uniform wall thickness 
sufficient to balance out the buoy- 
ancy will not be subject to any bend- 
ing moments from the variable water 
pressure. Such a tube will be sub- 
ject only to compressive stresses re- 
gardless of the depth of submersion. 
Thus the 80 percent of the buoyancy 
supporting the weight of the circular 
tube does not produce any moments 
in the structure. The remaining 20 
percent of the dead weight of the tun- 
nel section, combined with 20 per- 
cent of the buoyancy, produces only 
relatively small moments in the tube. 
Greater depth of submergence will 
only increase the compressive stresses 
in the shell without changing the 
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moments. As long as the tension 
stresses in the reinforced concrete 
are critical, the deeper the tube is 
sunk the safer the structure will be. 

These very favorable stress condi- 
tions in a circular subaqueous tunnel 
cannot be equaled by any other sec- 
tion, since in all non-circular sections 
the uniform water pressure produces 
moments increasing with the depth 
of submergence. Therefore, for the 
precast portion of both tunnels, 
circular sections were selected, the 
octagonal section being also con- 
sidered as equivalent to a circle. 
For the cast-in-place parts of the 
tunnels, circular sections also proved 
to be the most economical, and were 
used except for portions of the 
Elizabeth River Tunnel at relatively 
shallow depths, where a box section 
was adopted for other reasons. 


Financing Influences Construction Program 


The Baytown Tunnel was financed 
by the State of Texas, and speed of 
construction was not of great im- 
portance; in fact the construction 
time has had to be extended to give 
the state time to provide the neces- 
sary money. The Elizabeth River 
Tunnel, on the other hand, was 
financed by revenue bonds, and an 
early completion date was of par- 
ticular importance in order to obtain 
revenue for payment of interest and 
amortization. As a result of these 
conditions, the construction — se- 
quences of the two tunnels were quite 
different. 

At Baytown the precast portion 
of the tunnel was completed prior to 
construction of the cast-in-place tun- 
nel, in order to simplify the connec- 
tion of one type of structure to the 
other. All precast sections were in- 
stalled in sequence, starting from one 
bank and proceeding to the opposite 
end, the successive sections being 
joined together under water as shown 
in Fig. 5. Then a dike was con- 
structed at each bank, and the pre- 
cast tunne: was connected with the 
adjacent cast-in-place structures in 
the dry. Slight discrepancies in the 
overall length of the precast portion 
of the tunnel were readily taken care 
of in the connection to the cast-in- 
place part. 

At Elizabeth River, in order to 
expedite the work, all parts of the 
tunnel were constructed simultane- 
ously. Installation of the precast 
sections commenced at the Berkley 
end. Here the construction of the 
cast-in-place tunnel was delayed and 
could not be completed prior to sink- 
ing of the adjacent precast section. 
Accordingly, this precast section was 
sunk first. A water-retaining dike 
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was built across the section, the dike 
being connected to the shore at each 
end, and the cast-in-place part was 
then built in a dry trench and con- 
nected to the precast section. Un- 
watering of the trench at this loca- 
tion was accomplished by well-points 
and two deep-well pumps. 

At the Portsmouth end, the cast- 
in-place tunnel was constructed in 
advance of the precast part. Here 
the connection between precast and 
cast-in-place tunnel was an under- 
water job. The precast sections were 
connected together in sequence from 
the Berkley to the Portsmouth end, 
and the last precast section at the 
latter end had to be moved into place 
horizontally in a submerged state so 
as to pass under the trench bracing, 
as previously mentioned. This re- 
quired moving the last precast sec- 
tion into place before the second last 
section was installed. 

The last section was supported from 
the booms of crawler cranes in such 
a manner that the supporting hitches 
could be successively disconnected 
and shifted under the bracing frames. 
The tunnel section was temporarily 
“parked” at a location about 1S in. 
shorewards from its final position. 
Then the next-to-last section was 
sunk into place and connected to the 
preceding one. Finaily the last sec- 
tion was lifted clear of the bottom 
and, in a submerged state, was moved 
back sufficiently to permit connection 
at the outer end with the adjacent pre- 
ast section, and at the shoreward 
end with the cast-in-place tunnel. 


FIG. 5. At Baytown Tunnel, underwater 
connection between adjoining precast tun- 
nel sections is made by means of steel 
flange with interlocking sheetpile knuckles, 
welded to sections before sinking. After 
sections are bolted together, steel plates 
are sprung into sheetpile joints, and entire 
joint is filled with tremie concrete. Mini- 
mum underwater work contributes to low 
cost. Same method was used on Elizabeth 
River Tunnel except for last precast section 
on Portsmouth side, shown in Fig. 6. 
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The connection method is shown in 
Fig. 6. 
Probiems of Geology and Soil Mechanics 


The dead weight of the completed 

recast tunnel sections is only slightly 
higher than their buoyancy, both at 
Elizabeth River and at Baytown. 
This means that the weight of the 
tunnels resting on the underlying 

und is smaller than that of the 
soil displaced. Hence the soil me- 
chanics problems involved in the 
foundation design are primarily 
whether heaving of the foundation can 
take place, rather than settlement 
of strata beneath the tunnels. 

For both tunnels, heaving of the 
soil under the precast portions was 
not expected. At Baytown, the 
underlying stratum was clay or sand 
which gave no indication of possible 
swelling after removal of load. At 
Elizabeth River, the substrata were 
generally sand, except close to the 
Berkley end of the precast section 
and throughout the cast-in-place 
section, where the tunnel rested on 
silt. For the precast tunnel, the orig- 
inal balance of weights on the silt 
could be restored by a reasonable 
specification for the depth of back- 
fill over the tunnel and the unit 
weight of the material used for back- 
fill. 

The open approach at the Berkley 
side involved an intricate problem in 
soil mechanics. Where the original 
silt deposit reached the open ground 
surface, a compensation for the 
weight deficiency of the tunnel sec- 


East face of cast-in-place section on Portsmouth side of Elizabeth 
River Tunnel is seen from Sta. 27 + 00 with sliding sleeve extended. 
See Fig. 6. 
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tion could be achieved by increasing 
the weight of the tunnel section (using 
a box section), by backfilling over the 
tunnel with sand which was heavier 
than the original silt, or by slightly 
increasing the height of the backfill. 
But wherever the upper layer of nat- 
ural soil above the silt was sand, a 
balance of loads could be obtained 
only by providing an excessive depth 
of backfill over the tunnel. 

A laboratory analysis of the silt 
indicated that heaving of the soil 
to the amount of 4 in. might be ex- 
pected under the cast-in-place struc- 
ture. Heaving of this amount was 
considered dangerous to the water- 
tightness of the tunnel, and it was 
decided to attempt to cause the heav- 
ing to take place prior to construc- 
tion of the cast-in-place tunnel. 

The ‘‘preheaving”’ of the silt could 
theoretically be achieved by dredging 
out the trench and leaving it empty 
for some time, the load on the silt 
under these conditions being even 
less than it would be after completion 
of the tunnel. This might be called 
“negative preloading,’ which was 


FIG. 6. 


expected to heave the soil to the re- 


quired height. However, the time 
necessary to achieve this, as esti- 
mated from the laboratory tests, 
proved to be too long for the con- 
struction schedule. Accordingly sand 
filters in the silt were proposed to 
speed up the negative preloading, by 
facilitating access of water to the 
interior of the silt stratum. 

In view of the fact that silt in situ 
often behaves differently from lab- 
oratory samples, and also to test all 
arrangements for the negative pre- 
loading, it was decided to make a 
full-size negative preloading test for 
a portion of the open approach. 
For this purpose, sand drains of 18-in. 
diameter were spaced 14 ft on centers 
both ways. These were covered 
with a sand blanket to make sure 
that surface water could easily pene- 
trate into the silt. According to 
theoretical computations, a 4-in. 
heave could be expected under this 
arrangement in 10 to 12 days. When 
after two weeks no measurable heave 
occurred, the drains were plugged 
with bentonite grout to restore the 


Joint at shoreward end of last precast tunnel section at 


Portsmouth end of Elizabeth River Tunnel was formed by sliding 


sleeve on outside of section. 
drawn back over tunnel section; 


At time of placing, sleeve was 
later it was slid out to form 
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original permeability conditions in 
the soil. 

Two explanations were considered 
as to why the silt did not behave in 
the manner predicted from the labo- 
ratory tests: 

1. The permeability of the silt 
in situ was many times larger than 
that measured in the laboratory 
samples. 

2. The permeability in situ ex- 
ceeded that determined in the labo- 
ratory, and in addition the ultimate 
compressibility of the silt in situ 
was much smaller than that indi- 
cated by the samples. 

From the point of view of con- 
struction, the difference between 
these two explanations was impor- 
tant. If No. 1 were correct, it would 
mean that the silt swelled consider- 
ably during excavation of the trench, 
and would be apt to consolidate 
quickly under subsequent loading 
by the weight of the tunnel. If No. 2 
were the explanation, no consider- 
able movement at all could be ex- 
pected. 

It was easy to prove by field tests 
that the permeability of the silt in 
situ was 20 to 30 times larger than 
measured in the laboratory. There- 
fore the settlements under the load 
of the tunnel in any case could be 
expected to be practically instan- 
taneous. Hence it was decided to 
build one section of the tunnel while 
constantly observing its settlement, 
and base future action on the re- 
sults of these observations. It was 
found that settlements under the full 
load of a tunnel section did not ex- 
ceed '/» in., and that no special meas- 
ures were necessary to keep intact 
the alignment and watertightness of 
tunnel sections founded on silt. 

The negative preloading test thus 
clarified the properties of the sub- 
strata and saved time and money 
by excluding for the full length of 
the cast-in-place structure any “‘im- 
provements’ of tunnel foundation. 


Two Different Ventilation Methods 


Ventilation for the Baytown Tunnel 
was provided by a forced supply, in 
which fresh air is blown into the 
tunnel through ducts. At Elizabeth 
River, the exhaust ventilation sys- 
tem was used, in which foul air is 
withdrawn by fans. Either system 
can be depended on to provide fresh 
air in a tunnel, even under the most 
critical traffic conditions, the choice 
depending on questions of economy 
and fire safety. Experience ob- 
tained during the 1948 fire in the 
Holland Tunnel indicated that the 
exhaust system is definitely safer in 
case of fire; therefore it was adopted 
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at Elizabeth River in spite of slightly 
higher cost. 

Before design of the Baytown Tun- 
nel, the standard practice with pre- 
cast tunnels was to locate the ventila- 
tion building directly over the tun- 
nel, the tunnel section forming a 
structural unit with the building. 
This layout was used at Baytown, 
but it was found that such an arrange- 
ment results in a heavy building re- 
quiring a special foundation. Short 
intermediate tunnel sections must be 
provided between this structure and 
the adjacent portions of the tunnel to 
eliminate the detrimental effects of 
differential settlement. 

At Elizabeth River it appeared 
that it would be advantageous from 
a property standpoint, and helpful 
to the construction schedule, to lo- 
cate the ventilation building to one 
side of the tunnel in an independent 
structure. Thus the designer had 
an opportunity to produce a rela- 
tively light ventilation building, with 
air ducts and access passage connect- 
ing the building with the tunnel. 
To prevent differential settlements 
between the tunnel and the building, 
the latter was founded on piles reach- 
ing to the same depth as the tunnel. 
In addition, the connecting ducts 
were provided with elastic joints to 
insure their watertightness even under 
differential settlements. (See Fig. 7.) 

The section of tunnel to which the 
ducts connected was designed es- 
pecially to receive them, but its 
foundation was the same as for the 
adjacent parts of the tunnel, thus 
eliminating the danger of differential 
settlements in the tunnel proper. 
The foundation of the ducts and of 
the ventilation building presented 
certain problems which were suc- 


FIG. 7. Section through Elizabeth River 


cessfully resolved. The economy re- 
sulting from the final design indicates 
that the possibility of separating the 
foundations of tunnel and ventilation 
building should be considered in fu- 
ture designs. 


The Baytown and Elizabeth River, 


tunnels were designed by Parsons, 
Brinckerhoff, Hall & Macdonald, 
consulting engineers. J. O. Bickel, 
M.ASCE, and T. O. Blaschke, A.M. 
ASCE, were in charge of general 
design; the writers, H. Alden Foster 
and S. Steuerman, conducted special 
studies of structural design; S. R. Apt 
supervised the design of the ventila- 
tion systems; and the late Soren A. 
Thoresen, M. ASCE, served as con- 
sultant. 


At Baytown, William H. Bruce, 


A.M. ASCE, was resident engineer 
for the consulting engineers. The 
contractor for the subaqueous part of 
the tunnel was Brown & Root, Inc., 
of Houston, Tex. At Elizabeth River, 
George J. Murphy was resident engi- 
neer; and Merritt-Chapman & Scott 
Corp. and Tidewater Construction 
Corp. were the contractors. 

Soil mechanics tests and investi- 
gations for the Elizabeth River Tun- 
nel were made by Prof. Edward S. 
Barber, A.M. ASCE, of the Uni- 
versity of Maryland. 

Construction of the Baytown Tun- 
nel commenced in August 1949. 
The subaqueous portion was ‘‘holed 
through” in November 1951. Com- 
pletion of this tunnel is scheduled for 
the spring of 1953. 

Construction of the Elizabeth River 
Tunnel commenced in March 1950. 
The tube was “holed through” in 
December 1951, and the tunnel was 
completed and placed in operation on 
May 23, 1952. 


Tunnel and ventilation building shows 


method of supporting light building on piles entirely independent of tunnel, thus 


avoiding danger 


of differential settlement. 


Elastic joints in connecting ducts 


ensure watertightness if settlement occurs. 
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atomic fission, Mr. Prentice’s paper 
was presented during the Centennial 
the Power Division of the Society, presi 


The remarks in this article will be 
in the general area of atomic power 
for the generation of commercial 
electricity. That, of course, is in 
4a field which is not yet an industry 
in being. But it is one which is closely 
related to an industry in being—the 
production of material for atomic 
weapons. I will also comment on 
some of the atomic power develop- 
ments for other purposes, such as 
ship and aircraft propulsion, because 
they bear a very close relationship 
to the future of commercial elec- 
tricity from atomic power. 

There are two technical facts we 
need to keep in mind which are pe- 
culiar to power from atomic energy. 
One is the fact that in an atomic plant 
producing electricity itis also possible 
to produce atomic fuel. As you 
doubtless are aware, plutonium is an 
artificial element produced from ura- 
nium in a nuclear reactor. It is pres- 
ently being produced for atomic 
weapons. Being a “‘fissionable ma- 
terial,’ it is as good a material for 
atomic fuel as it is for weapons. It 
is presently being produced at Rich- 
land, Wash., where the General Elec- 
tric Co. operates the Hanford Works 
plutonium production plant for the 
Atomic Energy Commission. 

The Hanford reactors do two things 
—they make plutonium and release 
energy. For sound reasons the 
energy is not converted into elec- 
tricity. Nevertheless, these reac- 
tors do involve one particular solu- 
tion of the many problems asso- 
ciated with the simultaneous pro- 
duction of atomic fuel and the release 
and transfer out from the reactors of 
vast quantities of heat. You will 
find that these two processes are so 
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The status of atomic power 


B. R. PRENTICE, Manager, Schenectady Office, Nucleonics Division, General Electric Co., Schenectady, N.Y. 


The author here summarizes in a remarkably clear manner just what is the 
present gap, technological and economic, between the production of fis- 


e generation of electric power from 


atomic fuel, on such a basis as to make it competitive with conventional 
hydrocarbon fuels. Because of the significance of the subject and the wide 
interest in the commercial possibilities of producing electric power from 


is here printed in its entirety. It 
of Engineering Convocation, before 
ded over by Chairman Byron McCoy 


of the Division's Executive Committee. 


basically interlinked and _ interde- 
pendent that they must be con- 
sidered together. 


How New Fuel Is Produced 


We need to go one step further with 
this first fact and mention the quan- 
tity of new fuel produced. Some 
atomic fuel is consumed as energy is 
released. Some new fuel is manu- 
factured. The ratio of fuel manu- 
factured to fuel consumed is impor- 
tant. This ratio is less than one in 
the Hanford reactors. But in cer- 
tain kinds of reactors it can be 
greater than one. A reactor which 
produces more fuel than it consumes 
is called a ‘‘breeder.”’ 

This is neither perpetual motion 
nor magic. .Uranium, as mined, con- 
tains two isotopes. The predominant 
isotope, with mass number 238, is 
not readily fissionable. The fis- 
sionable isotope with mass 235 is 
present in only one part in 140. An 
atom of U235 fissions when its nu- 
cleus accepts a neutron. Then as the 
fission takes place, several neutrons 
(about 2'/, on the average) are re- 
leased. In a constant-rate reaction 
such as in an atomic power plant, as 
distinct from an accelerating reac- 
tion such as in a bomb, the number 
of fissions per second is constant. 

The number of neutrons absorbed 
per second, causing fissions, is con- 
stant and equal to one neutron for 
each fission. But with 2'/, released 
by each fission, there is an excess of 
1'/. neutrons per fission which are 
not needed for the release of energy. 
These extra neutrons are the most 
precious particles of matter in exist- 
ence. While they cannot be sold 
as such, their value can be realized 


by using them to make plutonium. 
When a U238 nucleus accepts a neu- 
tron, it does not fission. It changes 
through some steps into plutonium. 
So the fact that there are available 
1'/2 opportunities to make plutonium 
atoms for each atom fissioned makes 
““breeding’’ possible. 

The basic fact we have been ex- 

amining is that new fuel can be pro- 
duced simultaneously with the re- 
lease of energy, and the term “‘breed- 
ing” is primarily a matter of degree. 
The reason this fact is so important in 
the economics of atomic power is that 
it has a major effect on both the 
going cost of fuel and the eventual 
amount of fuel available from na- 
ture’s resources of uranium and rr 
thorium. If no new fuel were pro- iF 
duced, the cost of uranium, in which 
only one part in 140 releases energy, 
would itself defeat atomic energy in / 
competition with conventional fuels. 
If slightly less than one atom of 
plutonium is created for each atom 
fissioned, the new fuel can be re- 
cycled in a regenerative cycle and in- 
crease the energy yield per ton of 
uranium mined by ten to twenty 
times. If the ratio is more than one, 
as in breeding, the energy yield can 
approach 140 times that originally 
present, and a practical figure of 100 
is not impossible. Obviously, fuel 
resources depend directly on the 
multiplication of fissionable material 
achieved. Fuel costs are affected, but 
costs depend also on the additional 
investment and operating cost of 
equipment necessary to process and 
recycle the newly created fuel. 


Available Only as Heat Energy 


The second basic fact we need to 
keep in mind is that atomic energy 
becomes available for our large-scale 
use only as heat energy. This fact 
determines much of the configuration 
of an atomic power plant. It means 
that many of the kinds of equipment 
of a conventionally fueled electric 
generating plant will be present in 
the atomic power plant. We will be 
dealing with the heat energy avail- 
able in a nuclear reactor, picking up 
that energy in a fluid, transporting 
the fluid, and finally, transferring the 
heat to a thermodynamic fluid, prob- 
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ably steam, suitable for converting 
the heat to mechanical and then to 
electrical energy through a steam- 
turbine-driven electric generator. 
High temperature, to get high ther- 
mal efficiency, will be important. 
The size, cost, and efficiency of all 
components will be important and 
will be governed by the same prin- 
ciples that apply to a normal ther- 
mal plant. In short, the atomic 
reactor and associated equipment 
can be thought of as replacing the 
fuel and boiler equipment in an 


otherwise conventional generating 
plant. 
The broad nature of an atomic 


power plant can then be pictured as 
one in which everything from the 
turbine throttle on—the steam tur- 
bine generator, the electric gener- 
ator, and the switchgear—would be 
essentially standard. The heat-pro- 
ducing equipment from the turbine 
throttle back would be replaced by 
heat exchangers and by a nuclear 
reactor. Coal bunkers and pulver- 
izers would be replaced functionally 
by equipment for fabricating fuel 
elements of uranium, plutonium, and 
mixtures of them. Very likely this 
nuclear reactor will also have con- 
nected with it facilities for which a 
conventional plant has no functional 
counterpart. Those facilities are 
chemical-separations equipment for 
processing the new fuel, plutonium. 
In order to be able to transport and 
ship plutonium, if it is to be sold, it 
would be necessary to separate from 
it the very radioactive fuel elements 
which come out of the reactor. A 
chemical separations plant may cost 
in the order of 20 to 40 million dollars. 

Finally, a conventional plant has 
ashes to dispose of. So does an atomic 
plant, but atomic ashes—fission prod- 
ucts—are intensively radioactive and 
remain so almost forever, so that the 
waste disposal function is different. 
The fact that so many functions are 
the same must not, however, mis- 
lead us to the conclusion that equip- 
ment to perform tue functions in an 
atomic plant will cost the same to 
build or to operate. In fact, the 
differences in these costs are one of 
the main topics I will discuss. 


Two Types of Customers 


In considering the economic feasi- 
bility of atomic power plants, it is 
desirable to divide them into two 
groups. One group may be called 
single-purpose plants, the other dual- 
purpose plants. In this article a 
single-purpose plant is defined as one 
that sells products only to commer- 
cial customers, not the government. 
The primary product, responsible 
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for the majority of income, would be 
electricity. If fissionable material 
were sold, it would be to commercial 
customers, presumably to other atomic 
power ventures, as a fuel, at a 
price established by civilian supply 
and demand. 

Dual-purpose plants would serve 
two markets, the commercial market 
for electric energy and the military 
market for bomb material. The 
characteristics of these two groups of 
plants, of course, may-overlap in a 
great many ways in technical de- 
tail. The reason for distinguishing 
between them is primarily my be- 
lief that no one can conceive today of 
a single-purpose atomic power plant 
economically capable of supporting 
itself solely by the sale to commer- 
cial markets of electricity plus fis- 
sionable material. Of course no com- 
mercial market for plutonium exists 
yet. However, it is expected that 
the commercial price of plutonium 
will be much lower than present costs 
for military weapons. So talk about 
single-purpose plants is necessarily 
limited to things that can be pre- 
dicted without a clear definition of 
the plant equipment, its cost, its 
efficiency, and its operating problems 
and expense. 

On the other hand, there does exist 
now a very substantial military mar- 
ket for plutonium. The present 
value of military plutonium is known. 
Many different configurations of dual- 
purpose plants which are technically 
feasible can be defined in consider- 
able detail. So it is not entirely out 
of the question at this time to con- 
sider a dual-purpose atomic power 
plant marketing electricity in normal 
channels and selling plutonium to the 
government. 


Cost of Competitive Atomic Plant 


To demonstrate what I mean by the 
statement that it is not possible at 
this time to define the configuration 
of an economical single-purpose plant, 
I would like to refer to some bogeys 
set forth by Walker Cisler, President 
of the Detroit Edison Co., in a talk 
he gave in June at the Michigan Law 
School Symposium on Atomic En- 
ergy. Mr. Cisler’s bogey relates to 
permissible capital investment. He 
took the new St. Clare Plant of the 
Detroit Edison Co., a 625,000-kw 
steam plant costing just under 100 
million dollars, as a yardstick. 

He pointed out that the total in- 
vestment in that plant was $158 per 
kilowatt of capacity. Of this total 
investment, $81 per kw is associated 
with the steam turbine and the elec- 
tric generating equipment, which 
would not change substantially in 
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an atomic power plant. The re- 
maining $77 per kw is associated 
with the fuel handling equipment, 
boiler, and those parts of the plant 
which would be replaced by an 
atomic reactor. So $77 per kw would 
be the permissible investment in 
atomic equipment if fuel and oper- 
ating costs were equal to those of a 
steam plant. 

Atomic equipment is much higher 
in first cost, but it is hoped that the 
fuel cost will be extremely low. If 
so, how much more can the atomic 
equipment cost? To establish the 
extreme outside limit of investment, 
Mr. Cisler calculated that limit by 
assuming fuel and operating costs 
to be zero. All fuel and operating 
costs of the St. Clare Plant, capi- 
talized at 10 percent, were equivalent 
to an additional investment of $150 
per kw. This, added to the $77 per 
kw, gave $227 per kw as the ex- 
treme outside limit of investment in 
atomic equipment to produce steam 
at the turbine throttle. So, he ob- 
served, the bogey is somewhere be- 
tween $77 and $227 per kw, depend- 
ing on the fuel and operating costs of 
the atomic power plant. 

Related to total plant cost, in- 
cluding electrical equipment, this 
gives a range between $158 and 
$308 per kw. Keep in mind that 
the figure of $308 per kw is a top 
limit calculated by assuming no fuel 
or operating costs whatsoever in the 
reactor part of the plant. 

Now our studies of several atomic 
power plants, closely enough related 
to constructed plants or to develop- 
ments nearing fruition to be con- 
sidered feasible, show investments all 
falling above the range. Investments 
per unit of electrical capacity fall be- 
tween $300 and $550 per kw. Clearly, 
a single-purpose plant is, by that com- 
parison, out of the question at this 
stage of technical development. Its 
investment is not even within the 
range established by assuming zero 
fuel and operating costs for the atomic 
part of the plant. 

The foregoing comparison is valid 
only for a single-purpose plant. The 
idea of setting a maximum limit on 
the investment by assuming zero 
fuel and operating costs is not as un- 
reasonable as it might appear. A 
single-purpose plant may well have 
income from the sale of plutonium 
sufficient to offset a major share of its 
fuel and operating costs. 

A dual-purpose plant, selling plu- 
tonium at military market prices, 
may well get one-half to three- 
quarters of its income from the sale 
of plutonium and only half to one- 
quarter from the sale of electric power. 
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In that case an investment of $300 
to $550 per kw is not necessarily un- 
attractive purely because it is large. 
Such a plant may be looked on more 
as a plant primarily to produce plu- 
tonium for weapons, with electric 
power as a by-product, rather than 
the reverse. In that case, the in- 
yestment comparison should be made 
with plutonium production _facili- 
ties being constructed by the govern- 
ment rather than with an electric 
generating plant. Such comparisons 
are not unfavorable. 

So we would like to be able to an- 
swer the $64 question, “Can a dual- 
purpose plant be made economically 
feasible?’”’ I think there is not much 
doubt but that it can. The primary 
question is “Is it economically feas- 
ible?”’ and then, “Is a dual-purpose 
atomic plant likely to become a 
reality, say in the next ten years?” 
The biggest “‘if’’ relates to the mili- 
tary market for plutonium. “At 
what rate will the government need 
to add to its growing stock pile and 
what can it afford to pay for plu- 
tonium, say 10 years from now and 
then 15 years from now, then 20 or 30 
years from now?” 

We have said that such a plant 
cannot support itself solely by the 
sale of electricity. It then depends 
on a military market. It is ob- 
viously very difficult for either a util- 
ity company or a manufacturer such 
as General Electric, or in fact for the 
government itself, to assess what the 
size of the market and the price will 
be that far in advance. Can the 
government guarantee a price over a 
long period? If not, what can one 
reasonably expect, or risk, that the 
government will pay for plutonium? 
These are really quite imponderable 
questions. 

There are other questions facing 
utility companies and others looking 
at the possibility of a dual-purpose 
atomic power plant. Some are legal 
questions. Can a utility company 
own such a power plant? Of course, 
it cannot under the present law. 
There would be major technical de- 
cisions required in the selection of 
reactor type, coolant, and many 
others that I do not expect to ex- 
plore here. However, most engineers 
who have looked at such problems 
feel confident that the technical 
problems can be solved. It is pri- 
marily a question of economics, but 
because some of the criteria are so 
uncertain, as previously outlined, 
I cannot give a direct answer to this 
$64 question. Perhaps we ought to 
call it a $200,000,000 to $300,000,000 
question, because that is the kind of 
money that would have to be in- 
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vested in an atomic power plant to 
make it actually competitive today 
with plutonium manufactured in 
modern government plants. 


AEC Plutonium Plants Provide Knowledge 


I would like to give you, as well 
as I can, some picture of the status 
of the various programs of the Atomic 
Energy Commission as they relate to 
the future of atomic power plants 
and also to discuss the competition 
a dual-purpose plant must meet. 
To do that, I will divide the various 
atomic energy programs into five 
categories: 

1. The production 
plants 

2. The Navy’s and AEC'’s atomic sub- 
marine and ship-propulsion developments 

3. AEC’s experimental reactor program 

4. AEC-sponsored design studies 

5. Economic and feasibility studies by 
four industry-utility groups 


AEC’s plutonium 


All the plutonium produced now 
comes from the Hanford Works at 
Richland, Wash., operated by Gen- 
eral Electric Co. Plutonium is pro- 
duced in graphite moderated, natural 
uranium-fueled, water-cooled reac- 
tors. Plutonium is separated from 
uranium in chemical separation plants 
and prepared in a form suitable for 
delivery to the Government. That 
program is a very major one. Pro- 
duction was started by Dupont in 
late 1944. The General Electric Co. 
took over operation in 1946 and has 
been operating the works since then. 
The plant capacity has been mate- 
rially expanded. Reactors and proc- 
esses have been greatly improved, 
and the cost of plutonium is being 
reduced each year by substantial 
amounts. Another phase of the plu- 
tonium production program is a 
plant under construction by Du- 
pont at Savannah River. Heavy 
water-moderated reactors will be com- 
bined with separations plants to per- 
form the same functions provided at 
Hanford, and that program can also 
be used to produce materials for so- 
called “hydrogen bombs.” 


ls Heat Being Wasted? 


A good many people, when they 
realize the tremendous amount of 
heat energy which comes out of the 
Hanford reactors and is discharged 
to the Columbia River, feel a sort of 
engineering guilt. They say that 
heat is being ‘“‘wasted’’ and wonder 
why it is not converted to electric 
power. Really there is a tremen- 
dously sound reason why the heat is 
rejected and not used. It is pos- 
sible, even today, to construct new 
production facilities without power 


several years earlier, and with a lower 
investment, than if time were taken 
to develop a high-temperature reac- 
tor for producing both plutonium 


and power. Therefore, even in the 
Commission's present expansion pro- 
gram, the reactors which will be con- 
structed will not produce electric 
power. It is obviously in the na- 
tion's interest to produce plutonium 
as promptly and as cheaply as pos- 
sible. Plutonium capacity can be 
constructed now, for less money and 
several years sooner, by discharging 
the heat to the Columbia River. 

In my opinion, many commenta- 
tors setting but to assess the status 
of atomic power make a substantial 
error by basing their estimate of prog- 
ress only on those few projects 
whose sole objective is commercial 
atomic power. Such a narrow view 
fails to count in the applicable knowl- 
edge and experience gained in work 
toward different objectives. The 
plutonium production plants are a 
prime example of a wealth of ap- 
plicable experience and know-how 
gained at full scale, with continuous 
and extensive operating experience. 
And the value of this is overlooked 
just because these plants produce 
no power. But as we have seen, the 
production of plutonium is expected 
to be as important to an atomic power 
plant as is the power itself. 

At Hanford a multitude of appli- 
cable problems are being solved. 
Large-scale reactors are operated day 
in and day out.. The vast quantities 
of heat, more in one reactor than in 
the largest steam boilers, are removed 
and temperatures are rigidly con- 
trolled. Loading with fuel and un- 
loading radioactive spent fuel is ac- 
complished. Repairs and capacity- 
increasing modifications are accom- 
plished on reactors in place. High 
load factors—the plutonium pro- 
duced each month is directly propor- 
tional—are achieved, and many of 
the problems solved to provide high 
availability point the way towards 
methods of obtaining reliability in 
atomic power plants. Safety of em- 
ployees from radiation injury, either 
from the reactor or from the radio- 
active spent fuel elements which 
they handle and process, has been 
demonstrated to be possible to an 
almost unbelievable degree of per- 
fection. From 1944 to date, not one 
employee at Hanford has received a 
radiation injury. 

Reactor problems, however, are 
not the only applicable know-how 
gained in these production plants. 
Remember that plutonium produc- 
tion is one of the “‘dual purposes.” 
Discharged fuel containing plu- 
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tonium, uranium, and intensively 
radioactive fission products is proc- 
essed through remote-controlled 
chemical separation plants. The 
functions performed may each be 
essential in the atomic power plant 
of the future. Uranium and plu- 
tonium chemical and metallurgical 
processes are accomplished on a pro- 


duction basis. Radioactive wastes 
are processed, stored, and moni- 
tored. The process development, 


design, construction, operation, and 
repair and modification of remotely 
controlled chemical and metallurgi- 
cal processes are accomplished on a 
production basis. 

Not only does the experience at 
Hanford, and more to come at Savan- 
nah River, provide a vast amount 
of proven knowledge applicable to 
atomic power plants, but the basicfact 
that large-scale reactors, chemical 
separations and waste storage have 
actually been accomplished as a regu- 
lar manufacturing operation pro- 
vides a foundation from which we 
could embark on a major atomic 
power venture with a sure-footedness 
hardly possible if all the background 
were on a laboratory or pilot-plant 
scale. The importance of these mat- 
ters to atomic power is too often dis- 
regarded. 


Power for Ship Propulsion 


Now to discuss the second group 
of projects. The Navy has a very 
immediate incentive for wanting to 
use atomic power for the propulsion 
of naval ships, particularly subma- 
rines. This incentive comes from the 
fact that fissionable material is such 
a tremendously concentrated source 
of energy. Compared to coal, it has 
about three million times the concen- 
tration of energy, pound for pound. 
Therefore a nuclear reactor can pro- 
vide a submarine with almost un- 
limited range without refueling com- 
pared to a conventionally fueled 


submarine. There are certain other 
advantages. No air is needed for 
combustion. Therefore such a sub- 


marine could operate submerged for 
long periods and at high speed. 

For these reasons the Navy has a 
very intensive development program 
which is being implemented in two 
channels. One line of development 
is progressing at the Knolls Atomic 
Power Laboratory, operated by Gen- 
eral Electric at Schenectady, N.Y. 
This is what is called the Submarine 
Intermediate Reactor (SIR). “‘Inter- 
mediate” is used to describe inter- 
mediate speed netitrons. This reac- 
tor operates at relatively high tem- 
perature, and heat is transferred by 
liquid sodium. The other Navy de- 
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velopment channel is called the Sub- 
marine Thermal Reactor (STR), be- 
ing developed by the Westinghouse 
Co. in cooperation with the Argonne 
National Laboratory. This reactor 
is being constructed at Arco, Idaho. 
The word thermal designates the use 
of slow neutrons, or thermal neu- 
trons. This reactor is water cooled. 

Other recent naval reactor develop- 
ments of larger power are also being 
implemented. These two major de- 
velopment channels are* second only 
to the plutonium production program 
in the amount of money and techni- 
cal effort that are being expended per 
reactor project. While these reactors 
do not produce fissionable material, 
they do release energy at high tem- 
perature, and this energy is con- 
verted to electricity. A great many 
of the technical problems of getting 
this heat energy out of a reactor at a 
useful temperature and into steam 
turbines are being solved in those two 
channels of development. Com- 
pact reactors, fueled with quite con- 
centrated fissionable material, de- 
signed for high thermal efficiency, 
high reliability, and for fast but sim- 
plified control, are being reduced to 
practice at significant power levels. 
Such developments require a vast 
amount of pioneering research and 
investigation, the results of which will 
be available for commercial atomic 
power. For example, a multitude of 
new materials problems, peculiar to 
high temperature nuclear reactors, 
have been investigated. Problems 
of pumps, valves, shielding, loading, 
and unloading of fuel all involve new 
additions to the art. The contribu- 
tion of these development programs 
to the future of atomic power will be 
of very great magnitude. 

In the two Commission programs, 
plutonium production and naval ship 
propulsion just discussed, it is signifi- 
cant to note that each is contribut- 
ing in a major area to the future of 
commercial atomic power plants. 
Yet the end use of each program is in 
itself sufficient justification for major 
expenditures in research, develop- 
ment, construction, and full-scale 
operation. This is indeed fortunate 
for the electric utility industry, inas- 
much as a realistic conception of a 
truly self-supporting single-purpose 
plant is still in the future. 


Experimental Reactors Under Study 


The third group is the AEC’s 
experimental reactor program. Quite 
a number of reactors are involved but 
I will limit myself here to comments 
on only a few. One is the experi- 
mental breeder reactor which has 
been developed by the Argonne 
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National Laboratory here in Chi- 
cago. That reactor is now running 
at Arco, Idaho. It went critical last 
fall, and by December was gener- 
ating sufficient electricity to carry its 
own auxiliaries with some power to 
spare. Heat is removed by a liquid 
metal, sodium-potassium alloy, at 
fairly high temperatures, from which 
steam is produced and electricity 
generated. While the power rating 
is small, this reactor does demon- 
strate the ability to convert atomic 
energy to electricity, and its pri- 
mary purpose—technical data re- 
lating to the breeding process—is of 
value to the future of atomic power. 

The homogeneous reactor experi- 
ments at Oak Ridge appear impor- 
tant to the future of atomic power. 
This is at present a small-scale reac- 
tor experiment. Its very novel ap- 
proach involves fuel in fluid form, that 
has certain very attractive features 
bearing on the low-cost processing of 
fuel. This work, or offshoots from 
it, may have a major efleci on future 
atomic power plants 

Another experimental program 
which is developing technology bene- 
ficial to the future of atomic power 
is the aircraft reactor program. Two 
channels are being explored, one by 
General Electric at Lockland, Ohio, 
another by Pratt and Whitney. The 
objective is to develop nuclear reac- 
tors and associated propulsion equip- 
ment to propel a test airplane. These 
two projects will involve a major 
expenditure of technical effort, and 
they will without question con- 
tribute to the technology benefiting 
the future of commercial atomic 
reactors. 

Design Studies 

Experimental and production pro- 
grams which are implemented on 
a substantial scale are always pre- 
ceded by design studies, the fourth 
category to be discussed. Obvi- 
ously, many more design studies are 
made than are implemented. Im- 
plementation generally depends on 
whether the project meets a particu- 
lar and immediate need. Even 
though they are not implemented 
now, many studies are of value in 
looking toward the future. Also, 
some serve the purpose of ruling out 
undesirable avenues and focusing 
attention on profitable channels of 
development. 

The fifth category, to which I 
wish to devote quite a bit of time, is 
the four studies made by utility- 
industry groups. Somewhat over a 
year ago, the Monsanto Chemical 
Co. proposed that it might be time 
to consider whether or not a dual- 
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purpose plant could support itself 
through the military market for 
plutonium. Monsanto joined with 
Union Electric of St. Louis to study 
the economics and feasibility of such 
a plant. Three other groups of com- 
panies also undertook such studies. 
The Detroit Edison Co. associated 
with the Dow Chemical Co.; Com- 
monwealth Edison, Chicago, asso- 
ciated with a subsidiary, the Public 
Service of Northern Illinois; and 
Pacific Gas & Electric of San Fran- 
cisco associated with the Bechtel 
Corp. 

These four groups have completed 
the first phase of their studies. While 
the Commission has not yet an- 
nounced the conclusions, the public 
announcements of some of the com- 
panies have made a few things seem 
clear. One is that none of the com- 
panies have yet decided that it is de- 
sirable to undertake immediate full- 
scale design and construction, and 
private financing of a dual-purpose 
plant. On the other hand, they have 
all indicated that they are sufficiently 
interested in the future of atomic 
power to continue their studies, and 
two of the companies have indicated 
that they wish to undertake expanded 
privately financed experimental pro- 
grams. This is a very interesting de- 
velopment. 

As an equipment manufacturer the 
General Electric Co. is potentially 
interested in the manufacture of 
equipment for atomic power plants, 
and welcomes very much the oppor- 
tunity of association in future plan- 
ning with plant operators and cus- 
tomers. Until these studies were 
undertaken, there were no utility 
operators involved in major atomic 
energy projects. Neither were there 
any who had staffs studying the tech- 
nology of atomic power. Now there 
are at least four operating utilities 
who have cleared personnel and who 
have spent a year getting the back- 
ground in this particular field. It 
will, of course, be necessary, as it is 
in any industry, for user and manu- 
facturer to agree on what to build. 

A big link in the necessary chain of 
events is being forged which will lead 
ultimately to private-utility owned 
and operated atomic power plants. 
I think no one should construe the 
fact that these groups are not im- 
mediately setting out to build power 
plants as at all discouraging. In 
fact, their continued interest in the 
field is quite encouraging, certainly 
for the long-range future of atomic 
power plants if not for immediate 
dual-purpose plants built to take 
advantage of the transient military 
market. 
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What Is the Competition? 


To summarize, the following are 
the competitive values that a dual- 
purpose plant would apparently have 
to meet. On one hand, such a plant 
would sell electric power, and it would 
have to compete with conventional 
fueled steam plants which are of the 
most modern design, with high ther- 
mal efficiencies. Such competition 
also includes plants which gain econ- 
omy through their very large size. 
According to a recent announce- 
ment, there is under contract a plant 
to develop about 1,400,000 kw to 
serve the Ohio atomic project. Such 
modern, efficient, large and reliable 
plants form the base against which a 
new atomic energy plant has to com- 
pete. On the other hand, as a plu- 
tonium producer, a dual-purpose 
atomic power plant also is faced with 
competition by very major plants. 
The plant at Hanford, when the pres- 
ent expansion is completed, will cost 
over a billion dollars. This plant in- 
cludes very large nuclear reactors, 
plus new and efficient chemical sepa- 
ration processes. The plant is con- 
tinually being modernized to reduce 
the cost of its product. 

Thus a new atomic dual-purpose 
plant will be faced with competition 
from two industries in being. This 
places very different values on the de- 
gree of technical development re- 
quired of such a new plant from those 
required for competing with plants of 
the same general infancy as itself. 
As just one example, since size ef- 
fects economy, a dual-purpose plant 
would probably have to be of the same 
order of magnitude as the power and 
plutonium plants with which it must 
compete. Obviously, this is a serious 
deterrent to a utility company con- 
sidering investing in such a project. 

In fact, our studies of plants which 
could be designed and constructed, 
say within the next ten years, in- 
dicate that investments of the order 
of $200 to $300 million would be 
necessary to build a plant large 
enough to be competitive with ex- 

ted power and plutonium values. 
While I believe that such a dual-pur- 
pose plant is technically feasible, it is 
not yet clear whether it is either de- 
sirable or economically justifiable in 
the immediate future. Furthermore, 
the bomb stock pile grows daily. Pro- 
duction capacity is being expanded 
which will increase the rate at which 
the pile grows. Bombs do not de- 
teriorate. Therefore the time for a 
dual-purpose plant to tap the mili- 
tary market is running out. 

Now how about single-purpose 
plants? In my opinion, there is a 


long-range incentive which I feel will 
impel the development of single- 
purpose atomic power plants in the 


future. It will be due to the inevi- 
tably increasing cost and decreasing 
reserves of conventional fuels. To 
put one’s finger on the exact time 
when that is going to supply a strong 
motive and competitive advaitage to 
atomic power is an extremely dif- 
ficult job. 


Uranium and Coal Reserves 


The Commission has asked a quali- 
fied engineer, Mr. Palmer Putnam, to 
examine the world and U. S. re- 
sources of uranium and compare 
them, energy unit for energy unit, 
with the resources of coal. He came 
to a number of very interesting con- 
clusions. One of them is that the 
world’s uranium reserves are some 10 
to 20 times the energy content of its 
economically minable coal reserves. 
The basis for this figure requires some 
explanation. He assumed appar- 
ently that breeding would be suf- 
ficiently successful to burn up U238, 
the plentiful part of uranium, not 
just rare U235, and therefore, this 
figure of uranium reserves is pre- 
dicated upon the success of certain 
kinds of nuclear reactors. But thai is 
an adequate assumption for his pur- 
pose. 

Ten to 20 times the coal reserves 
is a tremendous quantity of energy. 
One might expect that coal will in- 
crease in price relative to labor and 
other factors as lower-grade deposits 
have to be used. On the other hand, 
the program for the production of 
plutonium and the program of the de- 
velopment of mobile reactors for 
naval craft and aircraft is bound to 
materially advance the technology of 
reactors, of separations, and of nu- 
clear fuel. 

Each year and each decade these 
advancements in related channels will 
permit the conception of a single- 
purpose atomic power plant with 
lower cost. Sooner or later it will be- 
come economically attractive. Then 
you will see atomic power plants. 
But their growth and their effect on 
conventional fuel industries cannot be 
other than gradual. Atomic power 
cannot suddenly displace or replace 
power from any conventional fuel. 

In conclusion, I feel it is very im- 
portant not to look merely at the few 
projects whose sole objective is com- 
mercial atomic power and conclude 
that very little is being done in this 
field. One of the things I have tried 
to show is that the major atomic pro- 
grams, which are implemented to fill 
certain other needs, such as the need 

(Continued on page 100) 
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Central Sierra Snow Labora- 
tory is located at El. 6900, 
near Donner Summit, Calif. 
Research area covers 4 sq 
miles of mountain terrain. 
Above, snow is 10 ft deep, 
hiding entire first floor. At 
right, strip charts on instru- 
ment panel laboratory record 
data on most meteorological 
factors discussed in article. 


In states west of the hundredth 
meridian the stored water in a win- 
ter’s snow pack in the high mountains 
is worth more, agriculturally and 
industrially, than all the gold and the 
other less precious metals mined. 
Since the deeper snow packs are con- 
fined to high elevations, usually 
above 4,000 ft, they impose only a 
limited handicap on transportation 
and little or no handicap on ordinary 
engineering construction or industrial 
operations. 

Eastward and north of the thirty- 
eighth parallel, winter snowstorms, 
frequently accompanied by blizzards, 
delay traffic, retard operations of all 
sorts, and may cause greater financial 
loss to the population of large areas 
than any benefits derived from the 
water supply contributed by the 
storm. 

Contrary to the usual concept, the 
volume of seasonal snow creates 
neither a physical impediment nor an 
engineering problem in most of the 
arctic, although it may cause difficul- 
ties by drifting. More than two- 
thirds of the arctic may be classified 
climatologically as desert. Fort 
Churchill on the southern edge has a 
total precipitation of 10 in. a year, 
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about one-fourth that of Minneapolis. 
The area around Eureka at 80 deg 
north latitude, with only 1.6 in. of pre- 
cipitation in a year, is comparable to 
the Mojave Desert of California. 


Snow Is Unstable 


The water in a falling raindrop and 
that which is stored in liquid form 
in all fresh-water lakes, rivers, and 
reservoirs has the same physical and 
mechanical properties. A few well- 
established hydrodynamic and hy- 
draulic constants define construction 
and design limits. 

On the other hand, snow is an 
unstable material, highly variable in 
its physical and mechanical proper- 
ties. Its density may range from 
less than 0.05 to more than 0.65. 
Its shear strength may vary 35 per- 
cent or more, fluctuating around a 
value of 7 psi at 0.40 density. Fabric 
collapse may be influenced by surface 
cohesion between crystals, by the 
presence of ice fusion bonds between 
the crystals, and by crystal size. 

Snow has the properties of hydro- 
dynamic fluidity and of plastic defor- 
mability. Forces within a certain 
limit produce a displacement similar 
to plastic deformation. Forces be- 
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Snow thermodynami 


R. W. GERDEL, M. ASCE, Chief, Field Operations and Analysis Branch, 
Snow, Ice and Permafrost Research Establishment, Wilmette, Ill. 


yond a certain critical limit cause 
snow to behave like a fluid. 

New fallen snow may be as difficult 
to handle as a pile of feathers. The 
handling of very old snow with an 
end-of-the-season density of 0.55 or 
greater may require heavy excava- 
tion or quarry techniques. New 
fallen snow, the school child’s delight, 
with its beautiful and complicated 
crystal forms, is unstable and rapidly 
breaks down into simple fine-grained 
saltlike crystals. Then, with sub- 
sequent settling, the structure of the 
snow pack becomes very similar to 
that of a slightly damp heap of salt. 

Diurnal and long-term temperature 
cycles appear to be the major source 
of energy for further crystal growth 
and the fusion process in the snow 
pack which, at low temperatures, re- 
sults in a fabric structure similar to 
that of a cinder block. Layers of 
high-density, strongly fused snow 
crystals, which have mechanical prop- 
erties approaching those of ice, may 
be stratified as continuous planes or 
as discontinuous lenses within a low- 
density snow pack. The gross me- 
chanical properties of this complicated 
structure are difficult to evaluate but 
must be considered in the design of 
equipment such as snowplows, trac- 
tor tracks, and grousers. The effect 
of the arch action within laminated 
profiles on the distribution of the load 
warrants recognition in engineering 
design. Metamorphic processes 
which take place within the de- 
posited snow during a storm may have 
a marked influence on the weight 
distribution of the snow load result- 
ing from that storm. 


Bearing Capacity Variable 


From the military standpoint, 
snow creates logistic and strategic 
problems regardless of where it falls, 
how much accumulates, or how long 
it may lie on the ground. As an 
example of a simple logistic problem, 
new snow may support less than 0.1 
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psi, and if deep enough will immo- 
bilize not only foot troops but also the 
most powerful tractors or displace- 
ment plows. Within a day or two, 
natural thermodynamic processes 
which are little understood or poorly 
defined produce a bearing capacity of 
0.7 psi, capable of supporting snow 
tractors of light weight and special 
design, such as the M-7 or the com- 
mercial Tucker. 

Under favorable meteorological 
conditions, a bearing capacity of 2.0 
psi may be achieved within less than a 
week. Then a heavy track-type 
over-snow vehicle can be supported 
with a minimum compression or non- 
impeding displacement of the snow. 
If such a tractor is used to transport 
supplies on sled-type trailers, the 
problem is further complicated by the 
enormous variation in friction be- 
tween the runners and the snow. 
The coefficient of sliding friction for 
snow varies between 0.012 and 0.428, 
and the coefficient for static friction, 
between 0.1 and 1.0, depending on 
temperature, the surface structure, 
and other undetermined properties. 


Results of Early Research 


Researchers on snow in Japan, 
Switzerland, and Russia have reported 
that its physical and mechanical prop- 
erties on the ground are determined 
largely by the integral effect of the 
preceding temperatures and other 
meteorological elements. Changes 
in the fabric of the snow pack due to 
crystal growth apparently are the 
products of an unstable environment. 
In Switzerland snow has been pre- 
served at a low fixed temperature in 
the laboratory for weeks without a 
change in the crystal form. How- 
ever, when snow was subjected to an 
artificial temperature gradient in the 
laboratory, crystallographic changes 
like those occurring under natural 
conditions were obtained. Although 
the thermodynamicist recognizes that 
sublimation, fusion, and vaporization 
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Equipment used in modern 
snow thermodynamics is 
pictured here: 

(1) Micro-meteorologi- 
cal mast, one of four 
in the area, is used for 
collection of data on wind 
velocity and direction, air 
temperature, and humid- 
ity. Hubbard-type truss 
arm on pole supports part 
of radioactive snow gage 
which measures water 
equivalent of snow in 
ground by attenuation of 
gamma rays from Cobalt 
60. 

(2) Eppley pyrheliome- 
ter on right provides 
record of total solar and 
sky radiation received at 
snow surface during day. 
Gier-Dunkle radiometeron 
left measures both solar 
and long-wave radiation. 
Both instruments give data 
which assist in determining 
net exchange of radiant 
heat between sky and snow 
by day and by night. 

(3) Portable anemometer 
and shielded resistance 
thermometer for measure- 
ment of meteorological 
elements near snow sur- 
face are shown in fore- 
ground. In background 
are Eppley pyrheliometer 
and Gier-Dunkle radiom- 
eter. 

(4) M-7 snow tractor 
stops at radio-telemeter- 
ing snow gage. Gage 
measures, in terms of 
attenuation of gamma 
radiation from Cobalt 60, 
water equivalent of snow 
on ground and transmits 
information, through a re- 
lay station, to central head- 
quarters. 
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take place isothermally, isobarically, 
and reversibly, the extent of the 
morphological processes in the snow 
under such conditions has not been 
demonstrated. 

A review of many translations from 
foreign literature indicates that even 
at low temperatures a quasi-crystal- 
line liquidlike film may exist on the 
surface of a snow crystal and that at 
low temperatures bound water and 
supercooled water may coexist with 
the solid and vapor phase. The in- 
herent molecular instability of the 
individual snow crystals is also re- 
ported as a source of energy by which 
the metamorphic processes may be 
explained. 

A search of the limited technical 
literature on the subject indicates 
that an unstable external environ- 
ment and the associated phase insta- 
bility within the snow pack may be 
the major sources of potential energy 
for the production of changes in the 
physical structure and mechanical 
properties of snow. 

Because much of the past research 
on snow and ice was conducted in 
Russia, Japan, Switzerland, and Ger- 
many, the published results are not 
too readily available. In many cases, 
translations have been found to be 
unreliable or non-verifiable. 


Thermodynamic Studies at SIPRE 


Because of the inadequacy of avail- 
able information on the physical and 
mechanical properties of snow, on the 
thermodynamic processes which effect 
these properties, and on the meteoro- 
logical elements which are the source 
of energy for the metamorphism of the 
single crystals and of the snow-pack 
structure, the Snow, Ice and Per- 
mafrost Research Establishment 
(SIPRE) is undertaking an intensive 
research program. 

Major emphasis has been placed 
on a comprehensive study of the 
micro-meteorological elements in the 
50-ft layer of air above a deep persist- 
ent winter snow pack in the high 
Sierra. SIPRE has assumed major 
responsibility for conducting the proj- 
ect at the Central Sierra Snow Lab- 
oratory near Donner Summit, Calif. 
This laboratory has been operated 
cooperatively by the Corps of Engi- 
neers and the U. S. Weather Bureau 
since 1945 as a snow-hydrology re- 
search station. 

The five-year record of hydro- 
meteorological data, and the very 
good field and laboratory facilities 
available in an area of heavy and fre- 
quent winter snowstorms, make this 
station particularly well adapted to 
its purpose. Proximity to U.S. Route 
40, an all-weather highway across the 
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Sierra, and to the hotel and shopping 
facilities of a prominent ski resort 
area, further enhance the value of this 
station, particularly from the stand- 
point of personnel morale. 

At the laboratory, wind travel, air 
temperature, and dew point are be- 
ing sampled and recorded at fixed 
elevations of 20, 30, and 50 ft above 
the ground surface and, by means of 
adjustable instruments, at several 
other elevations between 1 and 15 ft 
above the snow surface. The instru- 
ments are mounted on four 50-ft 
masts so erected that the desired ele- 
ments are being sampled at an open 
meadow site, at a thinly wooded site, 
and at two intermediate sites. Tem- 
peratures at several depths under the 
snow and in the soil are obtained 
from permanently installed resistance 
thermometers or thermocouples. 
Thermocouple probes in test holes pro- 
vide supplemental data as required. 

Wind direction and incoming long- 
wave and solar radiation are measured 
continuously at the mast at the open 
site. Here also are measured both 
the amount of solar radiation reflected 
by the snow and the amount of long- 
wave radiation absorbed by the snow 
or lost to the sky and surrounding 
objects. The measurement of these 
elements provides the data which are 
being used to evaluate the net heat 
exchange between the snow and its 
environment, and thereby a measure- 
ment of the major source of energy 
for the thermodynamic processes 
which produce the changing physical 
and mechanical properties. 

Snowfall duration and intensity are 
measured in equivalent inches of 
water in a large-capacity recording 
Stevens “Q’ precipitation gage 
equipped with an oversize reservoir 
in which a charge of calcium chloride 
is used to melt the snow as it falls. A 
snow stake and a standard hydro- 
logic-type snow survey course provide 
additional information on the depth 
and density of both storm and residual 
precipitation. 

A radioactive snow gage developed 
by the Corps of Engineers and the 
U.S. Weather Bureau provides daily 
or more frequent information on the 
accretion and depletion of the water 
equivalent of the snow pack on the 
ground at the research site, without 
disturbing the snow. Such non- 
destructive sampling is highly impor- 
tant but difficult to achieve in this 
type of research. Under contract to 
the Corps of Engineers, Motorola, 
Inc., has developed pilot commercial 
models of the radioactive radio- 
telemetering snow gage. 

To determine the influence of the 
measured elements on the meta- 
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morphic processes in the snow, each 
storm layer is identified with colored 
cellophane or string. Pits are dug at 
selected time intervals, and the snow 
profile is intensively examined. 
Water-soluble dyes are used to empha- 
size structural characteristics and to 
trace the movement of melt water in 
the snow pack. The density, average 
grain size, hardness, quantity, and 
distribution of free water and other 
physical and mechanical properties 
are measured in the field on each 
horizon or identifiable storm layer, or 
on suitable samples. During periods 
of active metamorphosis associated 
with frequent or large temperature 
variations or fluctuations in other 
meteorological elements, laboratory 
scientists make continuous diurnal 
observations and measurements of 
the physical changes in the snow pack. 


Studies to Be Extended 


In the main laboratories of the 
Snow, Ice and Permafrost Research 
Establishment recently completed in 
Wilmette, Ill., fundamental research 
on snow and ice is being undertaken 
by a staff of physicists and crystal- 
lographers which will more precisely 
define the results obtained at the 
field laboratory. The extension of 
the results to additional climatological 
regimes will be achieved by the estab- 
lishment of more field laboratories in 
the northern United States, Alaska, 
and possibly Canada. Arrangements 
have been made with the Air Weather 
Service for the weekly collection of a 
limited amount of data on the physi- 
cal properties and extent of the snow 
cover at a number of its stations in 
Alaska, the northern United States, 
Greenland and Canada. 

Ultimately it is hoped that from 
such research the extent, duration, 
and physical properties of the snow 
cover over a considerable part of the 
northern hemisphere can be forecast 
from standard meteorological data 
collected at regular, first-order wea- 
ther stations and available through 
the U.S. Weather Bureau and Air 
Weather Service. 

The information derived from this 
research program should ultimately 
lead to improvements and economies 
in construction and design practices 
through the development of mathe- 
matical solutions to many engineer- 
ing problems in areas dominated by 
seasonal snow. The design of ve- 
hicles and other equipment used in 
snow should also be benefited. Civil- 
ian economy as well as military logis- 
tics and strategy in snow-covered 
areas should profit from a compre- 
hensive research program on snow 
thermodynamics. 
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Double-deck, six-lane concrete viaduct assures Seattle's citizens of quicker, safer transit 
from home to office. Structure cost $10,627,006 for its 2.4 miles of viaduct and tunnel. 


Tunnel and viaduct 


to ease Seattle’s 


traffic troubles 


RALPH W. FINKE, M. ASCE 


City Engineer, Seattle, Wash. 


Seattle's double-deck expressway, 
known as the Alaskan Way Viaduct, 
is rapidly nearing completion. This 
structure, constructed under three 
contracts, together with the con- 
necting Battery Street Subway con- 
tract and the lighting contracts 
recently awarded, will provide a free- 
way skirting Seattle’s congested busi- 
ness and waterfront districts. 
Situated between two large bodies 
of water, Puget Sound on the west 
and Lake Washington on the east, 
Seattle has been confined to-a north- 
south expansion. Most of the in- 


FIG. 1. Aijaskan Way. Viaduct and vehic- 
ular subway speeds Seattle’s commuter 
traffic through once congested business dis- 
trict. Total length of structure is 2.43 miles. 


dustrial areas are in the southern part 
of the city, with the large and ex- 
panding residential areas in the north. 
Principal north-south routes pass 
through the central business district. 
As a result the daily flow of traffic 
to and from work, which has in- 
creased 74 percent from 1939 to 
1949, has caused unusual congestion. 

The first step toward solution of 
this problem was an origin-destina- 
tion survey conducted jointly in 
1947 by the Washington State De- 
partment of Highways and the Traffic 
Division of the Seattle Engineering 
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Department. This survey showed 
that, between 9:00 a.m. and 6:00 
p.m., 50 percent of the 75,000 cars 
entering the central business district 
went through without stopping. 

As a result of these surveys, routes 
were recommended for two express- 
ways passing through the central 
business district. One of these routes, 
then designated as the University— 
6th Avenue-Beacon Hill route and 
since adopted as the route of a pro- 
posed freeway, skirts the easterly 
edge of the central business district 
and requires an entirely new right 
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Upper roadway, 42 ft wide 

Lower roadway, 25 ft wide 

Precast-concrete liner plates, where required* 
Steel H-piles 


Sewer main, manholes 300 ft apart 
Subway drain, catch basins 300 ft apart* 
Ventilation intake vents, 45 ft apart* 


FIG. 2. Section across Battery Street Vehicular Subway shows 
how air is drawn into structure from street level. Contamination 
of air is monitored by controls which automatically operate fans 


of way. The other, the Alaskan 
Way route, follows existing platted 
streets and connects with existing 
semi-expressways at each end. The 
Alaskan Way route was selected for 
first development because it could be 
built faster and at lower cost. The 
central business district lies on a hill- 
side overlooking the harbor and the 
new viaduct will skirt the foot of this 
hill, leaving only the docks between it 
and the water. Little condemnation 
of right of way was necessary but 
some damages were paid as a result 
of infringement of rights of light, air 
and access. The traffic survey re- 
vealed that six vehicular lanes would 
be advisable, with interchanges to 
the central business district. 

A double-deck structure was found 
to be the solution to the problem 
of providing six lanes in the space 
available, and to maintaining access 
to abutting property at ground level. 
Each deck will carry one-way traffic 
to permit right or left turns to the 
business district. 

Present viaduct construction starts 
with ramps at the southern terminus, 
which will comprise a traffic inter- 
change when ultimately developed. 
Traffic is guided over these ramps to 
the 4,502-ft double-deck structure, 
and through an elevated transition 
structure which brings the decks 
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Ventilation fans, two per intake vent* 
Ventilation conduits* 

Intake vent drains* 

Ventilation exhaust vents, 15 ft apart 
Exhaust vent drains 

. Two city light conduits* 

Automatic sprinkler system* 

Thermostatic rel for sprinkler system * 


through tunnel. 


together to form a single roadway. 
Then the roadway runs into a 2,134- 
ft subway, which crosses under seven 
principal streets, to emerge at Aurora 
Avenue for a total uninterrupted 
traffic flow of 2.43 miles (Fig. 1). 

Provisions for future ramp con- 
nections to the business district have 
been made at locations where ramps, 
leading from the 55-ft-high upper 
deck of the viaduct to the streets, 
can be practically level. 

double-deck structure, while 
attractive from a traffic standpoint, 
presents many problems not found 
in a simpler design. For such a 
structure, it was necessary to use only 
two columns per bent and to spread 
the columns to accommodate the 
lower deck. With 14-ft curb lanes, 
a 12-ft center lane, and an additional 
1'/.-ft curb width, a total distance 
of 43 ft was necessary between col- 
umns. At proposed connecting ramps 
a 12-ft acceleration or deceleration 
lane was added, increasing the dis- 
tance between columns to 55 ft. 

Additional problems included spe- 
cial span lengths up to 86 ft, three- 
span rigid-frame construction, ne- 
cessity for railroad clearance under 
the lower deck and highway clear- 
ance between decks, and design for 
Zone II earthquake load. In a total 
of 1'/, mile of viaduct structure 


Battery Street Vehicular Subway 


12. Conduits for subway lighting* 

13. Fluorescent subway lights, 15 ft apart* 

14. Fire door, one per block 

15. Hydrant & fire extinguisher, one per block 

16. Utility service telephone, one per block* 

17. Emergency “Stop Motor’’ sign, one per block* 


* Occur on both sides of subway 


in each of eight sections. If the concentration of carbon mon- 
oxide exceeds 4 parts per 10,000, signs automatically stop traffic 


there is no exact duplication of 
three-span units. 

Early cost studies of structural- 
steel and reinforced-concrete designs 
favored concrete slightly. Material 
shortages at present have proved this 
a fortunate circumstance. A _ total 
of 35,200 cu yd of concrete and about 
4,900 tons of reinforcing steel are 
required in the double-deck part of 
the structure. About 2,600 tons of the 
reinforcing steel will be 2-in. square 
bars, rolled and fabricated in Seattle 
and shipped to the job by truck. 

Subsurface explorations, consisting 
of test pits, test borings, test piles 
and pile loadings, disclosed that a 
good foundation could be had with 
relatively short piling and shallow 
footings. Since parts of the viaduct 
are over filled beach areas, steel 
piles were selected, with mandrel- 
driven poured-in-place concrete piles 
as an alternative. 

Contracts and cost data are given 
in Table I. 

To make the best use of a limited 
construction area, Morrison-Knudsen 
Co., Inc., and Rumsey & Co., joint 
venturers on the contract for the 
main or double-deck part of the 
viaduct, acquired two Washington 
(Model 28-105) revolving gantry 
cranes. These cranes operate along 
the west side of the viaduct with the 
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Width of lower roadway made use of outboard columns neces- 
sary, which complicated design problems and affected economy 
of structure. Vertical clearance between decks is 14 ft 6 in. 


gantry spanning one railway track, 
permitting trains to pass beneath 
the crane between the gantry legs. 
The height of these cranes permits 
easy handling of materials on the 
upper deck— 55 ft above the ground. 

Foundation piles consist of either 
53-lb_ steel H-piles or Raymond 
cast-in-place concrete piles. Steel 
piles were used in the areas where 
buried beach logs and other refuse 
might cause difficult driving. The 
steel piles vary in length from 52 to 
70 ft and the concrete piles from 
20 to 52 ft. Timber pile bents were 
driven to support the lower deck 
forms and left in place until the 
upper deck was completed. Com- 
pletion of the viaduct in December 
1952, will provide a usable structure 
before completion of the Battery 
Street Subway. 

The subway joins the viaduct at 
the north end and carries traffic 
under seven heavily traveled streets 
on a 2,134-ft, four-lane underground 
roadway, emerging on Aurora Ave- 
nue, the principal artery approaching 
Seattle from the north. This route will 
become part of U.S. 99 and Primary 
State Highway No. 1. 

The subway is confined within the 
margins of a 66-ft-wide street and 
consists of two 25-ft roadways with 
3-ft emergency sidewalks separated 
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by a solid dividing wall (Fig. 2). 
A curve at each end of the subway is 
constructed on a spiral and super- 
elevated to provide for a safe speed 
of 45 mph. 

Closing of important surface streets 
during construction, and the resulting 
tie-up in vehicular traffic, including 
transit busses, has led to the adoption 
of a tight construction schedule. 
Only two of the seven streets 
may be closed at one time under 
this schedule and it is expected that 
none of them will be closed to traffic 
for more than ninety days. The 
problem of getting traffic back on 
these cross streets quickly, together 
with possible problems of foundation 
settlement of the buildings along 
Battery Street, has led to a unique 
method of construction. 

Construction will be by open cut, 
with the surface roadway being re- 
placed as a ceiling for the subway. 
Steel H-piles on 3-ft 9-in. centers will 
be driven along each side wall of the 
subway and capped with a rein- 
forced concrete beam arranged to act 
as a wale and as a seat for the deck 
beams. These beams are precast 
reinforced concrete members placed 
transversely on 15-ft centers and they 
act initially as struts between the 
outside lines of steel H-piles and 
later as the beams carrying the deck 


slab. These precast beams are also 
supported at the center wall by steel 
piling. Where necessary, precast con- 
crete liner plates placed between the 
steel piling, as the excavation is made, 
will protect adjacent property and 
foundations against subsidence. 

Test borings and experimental 
test-pile driving disclosed as foun- 
dation material a hard-packed glacial 
deposit of very fine sand similar to 
hard-packed clay. It was found that 
steel piling could not be successfully 
driven through this material without 
jetting and, even with jetting, could 
not be driven straight. The answer 
to this problem was found in prebor- 
ing a hole for each pile. It was 
found by tests that 12-in.-dia auger 
equipment, with extended rack, could 
prebore a hole to a very close toler- 
ance and that the walls of the hole 
would stand until a steel pile was set in 
and driven. The required bearing 
value of the pile is attained by con- 
trolling the depth of preboring. 

Placing of precast concrete beams 
follows closely behind the pile driving, 
and the cross streets are repaved 
before making further excavation. 
Between cross streets, the top deck 
or ceiling is not replaced until after 
excavation and other work requiring 
gasoline-driven equipment is com- 
pleted. 
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Gantry cranes used by contractors Morrison-Knudsen Co., Inc., and Rumsey & Co. 
easily reached upper deck, 55 ft above ground. Cranes straddled one railway track, 
permitting trains to pass between gantry legs. 


Safety features of the subway con- 
sist of a ventilation system auto- 
matically controlled by carbon mon- 
oxide sampling and recording equip- 
ment, and automatic deluge-type 
sprinkler system, fire extinguishers 
and hose connections, emergency 
telephones, traffic control signals, 
and a lighting system. (See Fig. 2.) 

The ventilation system is unique 
in itself, inasmuch as it draws air 
from and discharges air into the 
street above by means of fans of the 
axial-flow type. These fans are 33 
in. in diameter, powered by 3-hp 
electric motors, and sraced at 45-ft 
intervals in each roadway of the 
subway. A total of 72 individual 
fan units is required. The air is 
taken from the surface at the side- 
walk level and blown into the subway 
with sufficient velocity to cover the 
lower roadway and, after mixing 
with the contaminated air, it seeks 
its own outlet through the ends of 
the subway and through gratings 
along the center of the surface 
street. These gratings are 2 ft wide, 
continuous between cross beams, and 
are arranged so that alternate grat- 
ings vent each half of the subway. 
This system eliminates the need 
for large and costly ducts, a central 
blower plant, and the standby 
equipment common to normal tunnel 
construction. 

Tests were made of the ventilation 
fans under simulated conditions to 
test their capacity and performance. 
The design provides 265 cfm of air 
per lineal foot of two-lane subway, 
thereby changing the air in the sub- 
way every two minutes. 
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Prefouling of the surface air by sur- 
face traffic was tested under the most 
adverse combination of traffic and 
weather conditions, and the greatest 
concentration of carbon monoxide 
sampled was 0.002 percent, indicating 
a rapid dispersal of toxic gases. Add- 
ing the exhaust gases from the sub- 
way would double the quantity to be 
dispersed at street level, but the re- 
sulting effect will be well within safe 
limits. The ventilation fans are auto- 
matically controlled by the carbon 
monoxide testing and _ recording 
equipment located in a central con- 
trol chamber. When the carbon 
monoxide concentration reaches 2 
parts in 10,000 in any one of eight 
separately controlled sections, the 
fans in that section will start and 
operate for two minutes, or until the 
carbon monoxide content falls below 
one part in 10,000. Should the build- 
up of toxic gases continue to rise to 4 
parts per 10,000, a sign reading ‘‘Sub- 
way Closed”’ will stop traffic at the 
entrance to each side of the subway. 
At the same time a warning will be 
relayed to the police alarm system. 
In case of local power failure, a 
“Power Off’’ warning is likewise re- 
layed to the police alarm system. 
From observations of the Lake Way 
Tunnels in Seattle, it is believed that 
the piston action of the vehicles will 
take care of normal ventilation needs 
and that the mechanical ventilation 
system will operate only under emer- 
gency conditions caused by stoppage 
or slowing of traffic. 

Emergency closing of the subway 
detours the traffic to surface streets 
and does not present the traffic prob- 


December 


lem that would be found in closing a 
tunnel running through a ridge or 
under a waterway. 

An automatic sprinkler system of 
the deluge type, will be provided to 
operate in sections. This dry pipe 
system will be controlled with auto- 
matic valves operated by heat-re- 
sponsive devices and supplemented 
with an automatic alarm system 
which will be connected to the central 
control chamber and the Seattle fire 
alarm system. It is believed that 
this is the only vehicular subway or 
tunnel to have such a system of fire 
control. The fire which occurred in 
the Holland Tunnel in New York, 
with the resulting damage to the tun- 
nel, the loss of vehicles, and the po- 
tential loss of life, were factors which 
led to this provision. In addition, 
fire cabinets, each consisting of a hose 
connection for two fire hoses, and two 
20-Ib fire extinguishers of the dry 
chemical type (Dugas), are located 
at 325-ft intervals along the center 
wall. The cabinets are available to 
each roadway. 

Emergency escape doors are pro- 
vided in the center wall near each fire 
cabinet so that escape from a fire on 
one side of the subway is possible. 
These doors will also be useful to 
firemen or police in an emergency. 

Other emergency equipment in- 
cludes telephones placed at 325-ft in- 
tervals on each side of the subway and 
directly connected to the central con- 
trol chamber. In the absence of a 
guard, connection is made with the 
Police Department switchboard. At 
the entrance to each roadway of the 
subway, “Subway Closed”’ signs are 
provided, and in the subway, at 200- 
ft intervals, “Stop Motor’ neon signs 
are provided. These are controlled 
manually from the central control 
chamber. In case of a wreck or other 
emergency in one side of the subway, 
the “Subway Closed’’ signs can be 
flashed on at both entrances, leaving 
one side free from vehicles, and 
easily accessible to police cars and 
ambulances. 

Lighting of the subway is provided 
by fluorescent luminaires placed over 
each traffic lane on 15-ft centers. 
Each luminaire will contain two 72- 
in. T12 fluorescent lamps operating 
at 430 milliamps. Luminaires will 
be mounted flush with the bottom of 
the deck beams at a height of 14 ft 6 
in. above the subway pavement. An 
average light intensity of 7.5 foot 
candles with uniform brightness and 
little glare is expected as a result. 

The entrance lighting problem was 
solved by providing a bank of mer- 
cury vapor lamps mounted in flood- 
lights inside the entrance. They are 
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losing a screened from the driver's eye by 
ridge or mounting them behind the ceil- 
ing beams, and are adjustable for 
stem of direction of light. An intensity of 
vided to 100 foot candles at the portal tapers 
Iry pipe off in 300 ft to the level of illumina- 
th auto- tion in the subway. 
heat-re- The entrance lights will be ener- 
mented gized by a photoelectric cell to turn 
system them on in the daytime and off at 
‘central night. A similar system of entrance 
ttle fire lighting has proved successful in the 
ed that Lake Way Tunnels. The effect of 
way or driving from the bright sunlight out- 
1 of fire side to the relative darkness of the 
irred in subway will be comparable to driving 
r York, into the shadow of a tall building. 
he tun- A control chamber, located at the 
the po- midpoint of the subway, will be the 
s which key point from which the subway will 
idition, be operated. Because of the elimina- 
oo tion of a large blower plant, this pedestrian overpass runs through viaduct between ends of two 3-span longitudinal girders. | 
0 chamber will be a compact unit con- Roadway slab was cantilevered over walkway. 
he dry taining the carbon monoxide sam- 
located pling and recording equipment, and a 
center control panel for handling all emer- TABLE |. Alaskan Way Viaduct and Battery Street Subway— 
able to gency controls. An observer at this Cost and Provision for Cost 
point can watch the traffic in both 
 pro- roadways of the subway. It is antici- Contrects Let: 
ich fire pated that a single guard will be Ome 
fire on stationed here during peak traffic Morrison-Kaudsen 
ssible. hours and that emergencies at other section Co., Inc., Rumsey iri 
ful to times will be handled by the Police 3. South approaches Machine Bros. 1,063 ,659 , 25 ' 
icy. and Fire Departments through the 4. Battery Street Subway, Morrison-Knudsen 2,384 061.00 
nt in- alarm system. and approaches Co.,Inc. 
-ft in- Maintenance work will be handled directional. neering Electric 
ry and by the city’s regular maintenance signs Co. 
il con- crews, with one or more men trained ee 8,981,566.10 
> of a for the special equipment involved. 
th the Construction of the Battery Street Additional Costs: 
1. At Subway will finish the north approach Right-of-way. ....... $1,220,000.00 
of the to the Alaskan Way Viaduct. Com- 356'955.38 
1S are pletion of the entire project involves aemeuncoenee 
rolled four ramps to the central business pPynds were provided as follows: 
other not been made available at present. State of Washington (Motor Vehicle Fund). $2, 459,783 .00 
way, Design work and preparation of $2,306 ,608 .00 
in be plans and specifications were done by 
aving the Engineering Department of the Concrete viaduct is made up of 3-span continuous girders. Abutting sections meet at split 
and City of Seattle, with H. W. Tyler, columns. Space beneath viaduct, shown nearing completion, will provide room for park- 
; and A.M. ASCE, as principal design engi- ing and roadway to serve nearby warehouses. 
neer, and the author as city engineer. 
vided R. M. Murray, M. ASCE, was de- 
over sign consultant. Checking and ap- 
ters. proval of plans and_ specifications 
> 72- were handled by the Bureau of Pub- 
ating lic Roads and the State Department 
will of Highways. Fred J. Dixon is dis- 
m of trict engineer for the Bureau. Wil- 
ft 6 liam A. Bugge, M. ASCE, is director 
An of highways; George Stevens, M. 
foot ASCE, is bridge engineer; and D. D. 
and Forgey is district engineer for the 
. state. Supervision of construction is 
was performed by the State Department 
mer- of Highways with Corwin A. Pilon, 
pod - A.M. ASCE, resident engineer, in 
are immediate charge of construction. 
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Over the years, New York City’s 


disposal methods for refuse—includ- 
ing garbage, rubbish and ashes—have 
ranged from dumping at sea and re- 
duction plants to the present sani- 
tary landfills and mechanized in- 
cineration. Sea dumping was stopped 
by a U.S. Supreme Court decree on 
July |, 1934, as a result of complaints 
by New Jersey shore communities. 
The reduction process, which suc- 
cessfully handled a_ substantial 
amount of the city’s refuse in the 
eariy part of this century, was dis- 
continued around 1918S as uneconomi- 
cal. Similarly, the several man- 


Farthest advanced of 
two incinerator plants 
now under construc- 
tion by the City of New 


capacity of 1,000 tons 
of refuse in 24 hours 
is expected to be 
available for oper- 
ation in April 1953. 


ual-type incinerators were discon- 
tinued in the early depression years 
of the 1930's in favor of the cheaper 
landfill method. 

Landfills in turn have had a rather 
spotty career. Law suits resulted in 
the development of improved sani- 
tary controls and operational meth- 
ods by public health experts. A short 
period of relaxed controls brought 
forth another cycle of strong public 
protests in 1947. Engineered plans 
and controls of a permanent nature 
were then set up. Close adherence 
to these plans and controls has now 
made this type of disposal nuisance- 


New York Cityju 


C. A. ROGUS, M. ASCE 


York is Gansevoort, * 
in lower Manhattan, City Department of Sanitation, 
on Hudson River. Its 

New York, N.Y. 


proof and has reclaimed upwards of 
1,500 acres of non-usable marginal 
land for planned future recreational, 
housing and industrial use. An addi- 
tional 3,000 acres have been ear- 
marked for similar reclamation, 
mostly however for the future dis- 
posal of incinerator residue and do- 
mestic coal ashes. 

Notwithstanding this success with 
landfill disposal and its substan- 
tially lower costs, the limited avail- 
ability of submarginal lands has re- 
quired an early development of a 
sound program to conserve such sites 
for the long-range disposal of coal 


TABLE |. Tons of Refuse Collected in New York City in 1950 (Valves shown are for equivalent months, each of 30.41 days, 
(1) 2) 3) (4) (5) (6) (7) (8) 9) 10) (11) (12) 
sy Derr. or SANITATION | CoLirecrep 
Permit 
Montu Garbage Domestic Ashes Cartmen Fats, Other to 
& Coal Incin Street for Garbage & Coal Bone, Private 
Rubbish Ashes Residue Sweepings Litter Resale Total Rubbish Ashes Swill Etc Disposal 
Jan 244 300 96 900 8,450 7,850 3,950 11,400 372,850 41,500 113,500 14,200 19,100 11,900 
Feb 234,400 99.500 8,050 7,850 4,150 12,000 365,950 | 49,200 94,200 16,900 20,100 14,200 
Mar 275.300 73,000 9.450 8.050 4,450 10,400 380,650 | 62,400 78,900 16,200 16,700 13,400 
Apr 218,900 15,600 7,500 8.300 4,550 4,850 289,700 | 64 61,000 17,200 16,100 33,400 
May 244,500 14,000 8.450 8,300 4,450 1,550 281,250 | 71,400 51,400 18,200 14,700 38 300 
June 245,300 10,800 8.400 8,400 5,400 500 278 800 76,400 47,800 20,200 13,100 39 , 500 
July 223,200 6,700 7.750 8,300 5.350 290 251,590 68 , 900 36,200 20,100 12,800 38,400 
Aug 222 600 6,700 7,750 8.300 5,200 200 250,750 72,100 36,200 20,200 12,800 38,400 
Sept. 218,400 14,500 7,500 8,280 4.550 300 253 , 530 65,300 51.900 20,200 15,100 39 400 
Oct 270.400 = 26,300 9.350 8,280 4,450 960 319,740 65,100 59 200 18,200 15,700 32,500 
Nov. 257.900 57,300 8.900 8,050 4.550 4,850 341,550 | 56,400 76,200 17,200 16,100 13,700 
Dec 246,300 88.700 8.450 8.040 3,950 10,400 365 840 43.800 113,500 14,200 17,700 11,900 

Total 2,901,500 540,000 100,000 98,000 55,000 57.700 3,752,200 | 737,100 820 ,000 213 ,000 190,000 325 ,000 
Lb. per 

cap 

per cal 

endar | 

day 2.33* 0.37T 0.52 0 .07§ 0. 04§ 0.04f 2.607 | 0.50§ 0.55§ 0.145 0.13§ 0.225 


*-Population base is 6,842,000 (resident population less those served by domestic incinerators). 

t Population base is 7,892,000 (total resident population) 

t Population base is 1,050,000 (those served by domestic incinerators). 

§ Population base is 8,192,000 (resident population plus estimated 300,000 equivalent transient population). 
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A. ASCE Betts Avenue plant is prototype of proposed refuse 
incinerators in program to bring New York City’s 
incineration facilities up to date. This plant, placed 
in operation in June 1950, was described by Fred- 
erick H. Zermuhlen in Civil Engineering for April 

gineering, 1950. Its unprecedented design contributed to the 

Sanitation, initial operating difficulties common to all new 
plants. These have been progressively eliminated 

York, N.Y, so that it is now operating effectively to its full design 
capacity of 800 tons per 24 hours. 
tensive research on alleviating fly ash emissions 
should result in a satisfactory installation at Betts 
Avenue by early 1954. 

ards of ashes and incinerator residue. Ac- 

arginal cordingly, in 1948 the city adminis- 

tional, tration directed an acceleration of the 

1 addi- incinerator construction program. 

n ear- Alternate disposal methods were 

1ation, concluded to be either impractical or 

re dis- uneconomical. Hog feeding farms, 

id do- now handling about 4 percent of 
the total refuse disposed of by the 

s with Department of Sanitation facilities, 

bstan- are limited in capacity and present 

avail- inherent major sanitary and health 

as re- problems. Mechanical shredding, in 

of a either home or central grinding ap- 

1 sites paratus, and subsequent handling at 

coal sewage treatment plants, would en- 

| days, to present a truer picture of seasonal variations) 

2) (13) (14) (15) (16) 

LECTED 
Other City Garb. & 

€ to & Fed. Depts. Rub. to Torat 

ate to DS Domestic 

osal Disposal Incin. Total 

900 2,750 37,7 240,650 613,500 

200 3,600 35,800 234,000 599.950 

400 3,700 42,300 233 , 600 614,250 

100 3,55 33,500 229 350 519,050 

300 3,350 37 600 234,950 516,200 

500 3,650 37,800 238,450 517,250 

100 3,250 34,500 214,150 465,740 

100 3,800 34,500 218,000 468,750 

00 3,550 33,500 228,950 482,480 

00 2,450 41,600 234,750 554,490 

‘00 13,600 39,500 232,700 574,250 

00 2,550 37,700 241,350 607 , 190 

00 49,800 446 ,000 2,780,900 6,533,100 

22§ 0.03§ 2.33t 1.86§ 4.37§ 

NG 
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Concurrent ex- 


Cityfurns to incineration 


tail some costly reconstruction of 
existing sewer systems as well as 
costly additions to sewage treatment 
plants. Composting by either the 
batch-type or the continuous-type 
process is still inadequately developed 
for serious consideration for use on 
the scale required in New York City. 
The reduction processes are far too 
costly, particularly when anti-nuis- 
ance measures are included. Most 
importantly of course, all these alter- 
nates are limited to putrefiable food 
wastes, which amount to less than 20 
percent of our total annual refuse out- 
put. 

Incinerators, with their ability to 
accommodate all the refuse, obviate 
the need for dual collection and dis- 
posal systems. Furthermore, the 
near-central locations which can be 
utilized for them, as compared with 
the more distant locations required 
by the alternates and by landfills, 
effect substantial savings in haulage 
costs. This saving is large since 
New York City’s costs for refuse 
haulage by truck at this time aver- 
age 30 cents per round-trip ton-mile. 

Although costlier than landfill dis- 
posal by some 50 percent, incineration 
effects a near-complete destruction of 
organic material and produces a 
reasonably stable end product—about 
12 percent by volume of the input. 
This overall reduction in volume, 
taken in conjunction with its other 
advantages and economies, recom- 
mends incineration for New York 
City. 


Incinerator Capacities 


Evaluation of incinerator capaci- 
ties requires a determination of: (1) 
probable economic life of plant, (2) 


maximum population to be accom- 
modated within this life, (3) maxi- 
mum refuse output by this popula- 
tion, (4) daily and seasonal vari- 
ations in this output, (5) frequency 
of refuse collections, (6) composition 
of the refuse, (7) merits of segregat- 
ing non-burnable from burnable ref- 
use, and finally (8) an evaluation of 
trends and effects of sociological and 
technological improvements. 

1. Life. A _ generally accepted 
economic life for municipal structures 
in this category is 40 years, while the 
life of the mechanical apparatus in the 
structure, because of characteristic 
wear and obsolescence, is limited to 
15 or 20 years. However, since such 
equipment is readily replaceable and 
averages only 25 percent of the total 
cost of the plant, the overall economic 
life was estimated at 40 years. 
Accordingly the designs of the struc- 
tures are to be governed by the maxi- 
mum potential capacities within this 
40-year period. 

2. Population. Careful reviews of 
population studies by the Consoli- 
dated Edison Co., Regional Planning 
Association, Federal Bureau of the 
Budget, and others, developed a future 
growth pattern. This trend, when 
fitted to the known 1940-1950 census 
figures, developed the Department of 
Sanitation curve with its estimated 
population peak in 1970—a peak that 
is well within the 40-year design life. 
(See Fig. 1.) 

A population equivalent of 300,000 
people per 24 hours was added to al- 
low for the refuse output of the esti- 
mated 600,000 non-resident business 
people and visiting transients. 

Since the estimated population 
peak for the city lies well within the 
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economic life of the planned struc- 
tures, the program is geared to a 
maximum population of 8,600,000. 

3. Refuse Output. New York 
City’s solid waste products are now 
collected and disposed of by both 
municipal and private forces. Con- 
sequently an exact determination of 
sources, variations, types and 
amounts of materials now prevailing 
presents a complex and laborious 
problem. Table I shows the major 
subdivisions of the several types of 
refuse now collected in the city. 
Columns | to 5 inclusive show com- 
puted subdivisions of the depart- 
ment’s collection reports on total, 
unsegregated refuse. Seasonal vari- 
ations were depicted more accu- 
rately by adjusting reported values 
to equivalent months, each with an 
equal number of calendar days. (In 
May 1949, the department changed 
its reporting from the previous am- 
biguous, deceptive volume basis to 
the present, more accurate weight 
basis.) The noted subdivisions are 
essential for a proper extrapolation 
of each type of material to the 1970 
population and conditions. 

The per capita value (see Table I) 
of 4.37 Ib of total refuse in all cate- 
gories requiring disposal appears sub- 
stantially higher than that normally 
used by sanitary engineers. The 
more significant figure of course is the 


9.0 
8.0 
sept of 
ned ganitavon 
7.0 esti at 
6.0 
5.0 7 
2 
4.0 
3.0 Brooklyn 
2.0 Manhattan 
Queens - — 
1.0 Bronx— 
Richmond | 
0.0 : I 
1910 1920 1930 1940 1950 1960 1970 
Year 
Population 
Borough 1950 1970 
Manhattan | 1,960,101) | 1,929,000 
Bronx 1,451,277 | 1,542,600 
Brooklyn 2,738,175 | 2,827,400 
Queens 1,550,849 | 1,791,900 
Richmond 191,555 236,300 
Total 7,891,957 | 8,327,200 
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3.23 Ib per capita per day of combus- tion collects 57 percent and private 
tibles and some non-combustibles industry 43 percent. It is also note- 
planned to be processed through fu- worthy that the benefits of the esti- 
ture incinerators. mated increased use of domestic in- 
4. Variations. Each value in  cinerators (about 286,000 dwelling 
Table I was projected to 1970 con- units) will be offset by the increased 
ditions and then plotted in suitable load on all city incinerators because 
groupings (see Fig. 2) to illustrate of the probable future discontinuance 
the problem of seasonal variations in of disposal at hog feeding farms 
amounts of materials requiring dis- The effect of the incinerator pro- 
posal. Thus, although the materials gram on future types of refuse dis- 
privately collected show but small posal is outlined in Table II. Thus 
monthly variations, those collected although only 19.8 percent of the total 
by the Department of. Sanitation city refuse is now incinerated, by 
show the winter maximum (mostly 1970 the amount is estimated at 
accounted for by ashes) to be about about 50 percent of the city total, or 
152 percent of the summer minimum. over. 4,000,000 tons. Landfills, in- 
The range of seasonal variations for cluding marine fills, will have reduced 
all the city refuse, shown in the top their amounts from the present total 
graph, is substantially less since the ‘of 3,750,000 tons, or 53 percent of the 
maximum winter value is but 135 1950 total, to about 1,950,000 tons, 
percent of the minimum summer or 24 percent of the 1970 total. Tak- 
value. ing into account the differences in the 
In order to check the accuracy of specific gravities of the materials 
the borough-wide and city-wide re- now and in the _ post-incinerator 
ports on monthly refuse collections, period, this represents a reduction in 
since they form the base of all future volume of about 14,000,000 cu yd 
estimates, accurate daily weighings annually—a much needed saving to 
were made in Sanitation District 35 conserve the fast dwindling tidal 
for a whole year. These values, being lands available for fills. 
representative, were extrapolated on 5. Collection Frequencies. l- 
a city-wide basis and found to check though the daily variations in refuse 
the basic reports. output are quite pronounced, with 
It is significant to note that of the maximum peaks on post-Sunday and 
total 6,533,100 tons of solid city post-holiday collection days, their 
wastes, the Department of Sanita- effect on general capacity require- 


FIG. 1. New York 
population curve has 4s 
been prepared by De- 600,000 F- — 
partment of Sanita- = Aj, 
tion, based on popula- 500,000 = = 
ion studi djusted 3 
tion studies, a st 400,000 
to 1950 census figures, Total combined collections 
and extrapolated on 300,000 - 
basis of estimated Total 
trend to 1970. 200,000 
Garbage & rubbish 13 
2 100,000 Other coal ashes (3) rivate = 
ot 
Private collections 
400,000 
435 
43 
300,000 |- 
Total 
200,000 = 
Garbage & rubbish 4 
100,000 — 
0 - -+- | 0 
FIG. 2. Curves for Dept of Sanitation collections 
city-wide refuse col- Notes (1) Includes domest tor resid Vy: 

u incinerator residue (approx 1/3), street sweepin 
lection, 1970, are (approx 1/3 ), litter (approx 1/6) and ashes collected by Dept of Senitation 
based on data given for resale (approx 1/6 ). 

. (2) Includes swill (approx 1/2 ) and fats, bones, etc (approx 1/2). 

in Table I. (3) Includes other refuse disposed of privately (approx 7/g), and refuse 
collected by other City Departments and the Federal Government but 
disposed of by Dept of Sanitation (approx l/e) 
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iv Capaci 
| Private — Name of Tons per 24 Hrs Nature of 
Iso note- Incinerator Construction 
the esti Present | Proposed 
D-3 Gansevoort 1,000 | Under construction 
d aie D-7 | W. 56th St 710 | 1,200 | To be rehabilitated 
weiling D-10 | 73rd St 330 660 | To be rehabilitated 
icreased D-12 | €. 139th st 320 600 | To be rehabilitated |, 
because 0-15 | W. 215th St 760 750 | To be modernized -N- 
inuance 0-22 Central Bronx — 1,000 New construction 
1s 0-27 Zerega Ave 670 710 To be modernized 
tor pro- D-32 | Hamilton Ave 530 600 | New construction 
use dis- D-39 | Coney Island — 1,000 | New construction 
Thus D-40 | Greenpoint 480 600 | New construction | 
he total D-43 | Central Brooklyn — 1,000 | New construction 
ted, by D-44 | South Shore — 1,000 | Under construction 
ited at D-48 | Mill Basin 480 600 | New construction 
otal, or 0-58 | Betts Ave —— 800 | Recently completed 
lis, in- D-61 | Flushing 340 1,000 | New construction 
educed 0-78 | Richmond 100 500 | New construction 
it total Totals 4,720 | 13,020 
of the LEGEND 
) tons, @ Existing incinerator to be modernized or rehabilitated | 
Tak- Mm Existing incinerator to be abandoned | 
;in the @ New incinerator 
iterials essere Tributary areas for each incinerator 
lerator 
tion in 
cu yd 
ing to 
tidal 
Al- 
refuse FIG. 3. Map shows inciner- 
with ators and their tributary areas 
y and in City of New York. 
their 
quire- 
Below: FIG. 4. New York's program of incinerator construction, showing approximate expendi- 
tures and construction schedule from 1948 through 1960, includes 16 plants in tive boroughs. 
§ Location 1948 1949 1950 1951 1952 1953 1954 1955 1956 1957 1958 1959 1960 
; Gansevoort 100,000 | 4,862,000 
8,000 179,000 200,000 | 4,000,000 
W. 56th St 
c 
a 
= 
E. 139th St 145,000 | 2,355,000 
W. 215th St $0,000 | 1,200,000 
= Hamilton Ave 270,000 30,000 | 4,000,000 
~ 171,400 | 100,000 | 5,549,600 
2 Coney Isiand 
c 
Greenpoint 170,000 | 30,000 | 4,000,000 
o 
3 Centra! Brooklyn | 400,000 | 5,500,000 | 
= Flatlands | 300,000 | 4,000,000 
| 
.< | Zerega Ave 90,000 | 1,800,000 
c 
= Centra! Bronx 400,000 | 5,500,000 
4,380,000 75,000 500,000 
Betts Ave 
: South Shore 155,000 5,660,000 
300,000 | 5,500,000 | 
Flushing 
€ | pichmond 200,000 | 2,750,000 250,000 
J « 
Totals 4,380,000 | 100,000 | 5,129,500] 254,400 | 9,266,000 | 5,609,600 | 8,800,000 | 11,445,000) 6,855,000 | 9,880,000 6,350,000 | 250,000 
Grand tota! 68,319,500 


At site in east Brooklyn, near Jamaica Bay, South Shore Incinerator 
Like the Gansevoort 


was recently placed under construction. 


ments is largely overcome by the fre- 
quent collections. The six collec- 
tions per week for 55 percent of the 
population, and three collections per 
week for the remainder, flatten out 
the inordinate daily maximums. 
These frequencies, incidentally, are 
largely dictated by health and eco- 
nomic considerations. This is par- 
ticularly true in the highly congested 
low-income areas, where the alterna- 
tive would be a much costlier pick- 
up and cleaning of refuse from the 
streets and sidewalks. 

6. Composition. Refuse is a 
heterogeneous material with an ever- 
varying composition. A  compre- 
hensive study of the composition 
of New York City refuse, made in 


Effect of Incinerator 
Program on Future Types 
of Refuse Disposal 

D.S. = Dept. of Sanitation, City of New York 


TABLE Il. 


AMOUNT, “> OF 
Mrernop In Tons 
1950 methods: 
D.S. incinceration 1,397,000 
D.S. ashes, resold 57,700 0.8 
Fat rendering 190,000 2.7 
Hog feeding 213,000 3.0 
Domestic incineration 446,000 6.3 
D.S. marine fill 1,809 000 25.6 
D.S. landfills, including in 
cinerator residue 1,945,000 27.5 
Other, privately collected and 
disposed 1,014,000 14.3 
Totals 7.071.700 100.0 
1970 methods: 
D.S. incineration 1,024,000 49.9 
D.S. ashes, resold . 57,000 0.7 
Fat rendering 200 000 2.5 
Domestic incineration 845,000 10.5 
D.S. landfills* 1,956,000 24.3 
Other, privately collected and 
disposed — 975,000 12.1 
500 100.0 


* This amount includes 1,205,000 tons of incin- 
erator residue 
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the late 1930's, is documented in the 
report, “Survey of Landfill Char- 
acteristics—New York City,’’ pub- 
lished in 1941. Carefully controlled 
analyses of the contents of 168 collec- 
tion trucks (about 3,500 cu yd) haul- 
ing refuse from three of the city’s 
five boroughs and taken over a period 
of one year, gave the composition 
shown in Table III. Inclusion of 
food wastes now collected by private 
cartmen from restaurants, hotels and 
meat markets, and of rubbish simi- 
larly collected by private cartmen 
from all commercial establishments, 
would have a negligible effect on this 
composition. Although the exact 
subdivision of materials varies with 
each year, the figures given are a re- 
liable overall guide for a long-range 
analysis. 

It is worth pointing out that the 
high ratio of ashes in New York City 
refuse emphasizes the need for their 
separate collection and direct dis- 


Incinerator, soon to be completed, capacity of South Shore plant 
will be 1,000 tons of refuse per 24 hours. 


posal in landfills. Similarly it points 
up the necessity of conserving landfill 
sites notwithstanding the ever in- 
creasing use of gaseous and liquid 
fuels. 

7. Segregation of Non-Burnables. 
Exclusive of ashes, non-burnable ref- 
fuse constitutes about 25 percent of 
garbage and rubbish. Its processing 
through the incinerator would in- 
crease the construction and operating 
costs but little, since the capacity of 
major incinerator elements is largely 
dictated by the needs of the burnable 
materials. Furthermore, the large 
added cost to the public for dual con- 
tainers, combined with the cost and 
difficulty of enforcing separation, 
makes the plan unattractive. A de- 
tailed cost analysis supports our de- 
cision to process all refuse, except 
ashes, through the incinerators. 

8. Other Factors. An extensive 
study of the present and future bene- 
fits of house incinerators indicates a 


TABLE Ill. Monthly Distribution by Weight of Fill Material Based on Sorting 
and Classifying of 168 Truck Loads of Fresh Fill Material, in Percent 
ORGANIC 
— ~ INORGANIC 
Mont Refuse Misc. Paper Wood Metal Glass Ashes Totat. OrGAnic INORGANIC 
January 5.7 10 12.4 0.3 4.3 4.0 72.3 100.0 19.4 80.6 
February 9.0 1.7 12.6 7 6.6 49 64.5 100.0 24.0 76.0 
March 97 2.1 20.6 0.3 7.4 7.3 52.6 100.0 32.7 67.3 
April 18.1 2.8 21.6 2.0 7.4 6.9 41.2 100.0 44.5 55.5 
May 26.7 3.3 23.0 3.1 7.1 6.8 30.0 100.0 56.1 43.9 
June 35.1 3.8 24.3 4.6 6.4 6.8 19.0 100.0 67.8 32.2 
July 413.8 4.1 25.5 5.9 6.6 6.3 7.8 100.0 79.3 20.7 
August ‘ 23.1 7.4 37.6 3.8 11.6 5.1 11.4 100.0 71.9 28.1 
September 12.6 5.6 267 4.9 8.2 9.1 32.9 100.0 49.8 50.2 
October 10.1 3.8 31.0 2.6 8.9 4.0 39.6 100.0 47.5 52.5 
November 6.6 1.9 18.0 2.1 3.8 2.9 64.7 100.0 28.6 71.4 
December . 3.5 0.8 9.0 O8 3.1 1.9 80.9 100.0 14.1 85.9 
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probable daily load reduction of about 
700 tons. This benefit however will 
be more than canceled out by the 
probable future discontinuance of 
disposal at hog feeding farms and the 
possible discontinuance of fat ren- 
dering plants. Neither garbage grind- 
ing nor composting seems to be feasible 
on the large scale required by the 
City of New York. Decreased wastes 
resulting from the anticipated en- 
larged quick-freeze industry may be 
offset by larger outputs common to 
the probable higher standards of liv- 
ing. Salvaging of component mate- 
rials, as a means of reducing amounts 
to be processed through incinerators, 
is dependent on too many variables, 
most important of which is the ever- 
varying salvage market, to be given 
serious consideration in planning this 
program. 


Incinerator Capacities Studied 


In the light of the preceding con- 
siderations and many others, the 
amounts of materials to be processed 
in 1970 through the proposed incin- 
erators were calculated as shown in 
Table IV. Both the monthly and 
daily values were adjusted to allow 
for the 310-day average yearly oper- 
ation of incinerators. The contrast 
between the city-wide monthly and 
daily demands and the proposed de- 
sign capacity is obvious. The pro- 
grammed 13,020 tons per 24 hours 
will provide an excess capacity of 
about 5 percent for seven months. 
Conversely, it will require a 6 per- 
cent overload operation for the other 
five months. This is a happy me- 
dium in the interest of optimum con- 
struction economies. In so far as 
operation is concerned, the small 
excess city-wide capacity should fa- 


Short-time overloads on the other 
hand are feasible since they will only 
result in less than complete combus- 
tion for short periods—a_ permis- 
sible solution. 

Subdivision of the city-wide capac- 
ity among individual plants was 
dictated by the need of integrating as 
many existing incinerators as was 
consistent with sound planning and 
long-range economy. The number, 
location and size of each plant was 
largely governed by the overall ob- 
jective of achieving maximum effi- 
ciency of operation with minimum 
attendant nuisances, at the lowest 
possible construction and operating 
costs. 


Existing Plants Examined 


Continuance of present plants, par- 
ticularly in highly developed areas, 
through modernization and possible 
enlargement, would meet with pub- 
lic acceptance and, in some instances 
at least, effect substantial economies 
Each of the 11 existing plants was 
therefore examined as to age, condi- 
tion and possibilities and cost of 
modernization and enlargement. In- 
creased utilization of the site for the 
desired construction of an adjoining 
Department of Sanitation garage 
and marine transfer station was a 
further important consideration. As 
a result of such studies, it was decided 
to modernize and increase the present 
capacities of the East 73rd, East 
139th and West 56th Street, Man- 
hattan; and to modernize the West 
215th Street, Manhattan, and Zerega 
Avenue, Bronx, plants. The Hamil- 
ton Avenue, Greenpoint, and Flat- 
lands incinerators in Brooklyn are 
scheduled for abandonment in favor 
of nearby more suitable sites to ac- 


cinerator, garage, and marine trans- 
fer station. The remaining three 
incinerators—Ravenswood and Flush- 
ing in Queens and West New Brighton 
in Richmond—are to be totally aban- 
doned in favor of new construction 
on more suitable sites. For a descrip- 
tion of the Betts Avenue incinerator, 
recently completed, see the article 
by Frederick H. Zermuhlen in CrviL 
ENGINEERING for April 1950 (p. 17). 

The size of each new plant was 
fixed at 600, 800 or 1,000 tons per 
day. Recent experience indicates 
that furnace designs of 200 to 250 
tons per day each would provide ade- 
quate operating flexibility consistent 
with minimum capital and annual 
expense costs. Sizes of plants sched- 
uled for modernization were fixed fol- 
lowing some preliminary studies on 
their adaptability for increased mech- 
anization and enlargement. 

Sites for incinerators were placed 
as close as possible to the center of 
gravity of the refuse produced within 
the area to be serviced. This theo- 
retical location, producing least haul- 
age costs, was modified where neces- 
sary by such considerations as prob- 
able public acceptance, zoning regu- 
lations, type of probable future de- 
velopment of the neighborhood, avail- 
ability of inexpensive land of ade- 
quate extent to accommodate in 
most instances the combined incin- 
erator, garage and marine transfer 
station, height restrictions imposed 
by the Civil Aeronautics Adminis- 
tration, and foundation conditions. 

In most instances the choice of 
specific sites was left to be made just 
prior to time of design. Premature 
site selection with attendant pur- 
chase would unnecessarily tie up 
capital budget monies, would reduce 


cilitate maintenance and _ repairs. commodate, in each instance, an in- (Continued on page 102) 
TABLE IV. Estimated Input of Refuse Into Incinerators in 1970, in Tons 
DS PRIVATELY Tota PERCENT OF 

COLLECTED CoLLecrep DS P.C. From OTHER Torart pert Desicn Torar 

GARBAGE GARBAGE Coat Coa STREET STREET Crry & Frp. PER Av. Or. (13,020 tons 
Month & & RussIsa Asues* Asues* SWEEPINGS LITTER Depts MonTH Day per day) 
Jan. 226 200 43,700 18,400 2,500 8,225 4,175 15,050 2,900 321,150 12,430 95.3 
Feb. 216,700 51,900 17,000 2,070 8,225 4,375 17,850 3,780 321,900 12,450 95.5 
Mar. 254,700 66,000 13,800 1,730 8,475 4,700 17, 100 3,900 370,405 14,330 110.0 
Apr 202,700 68 , 200 8,400 1,315 8,725 4,800 18.150 3,750 316,040 12,240 93.8 
May 226 , 200 75,400 2,700 1,130 8,725 4,700 19,225 3,530 341,610 13,210 103.0 
June 232,200 80,700 2,000 1,050 8,850 5,700 21,325 3,850 355,675 13,760 105.5 
July 206 , 200 72,700 1,300 795 8,725 5,625 21,225 3,430 320,000 12,380 95.0 
Aug 206 76,000 1.300 795 8,725 5,450 21,350 4,010 323 12,520 96.2 
Sept 202 , 200 68,900 2.700 1,140 8,700 4,800 21,325 3,750 313,515 12,130 93.2 
Oct 250,200 68 5,000 1,300 8,700 4,700 19,200 2,570 360 370 13,930 106.8 
Nov. 238 ,600 59 500 10,600 1,675 8.475 4,800 18.150 14,350 356,150 13,790 105.6 
Dec 228, 100 46 300 16,800 2,500 8,450 4,175 15.050 2,680 324,055 12.550 96.3 
Total 2,690,000 778,000 100.000 18,000 103 ,000 58,000 225,000 52,500 4,024,500 


private cartmen 


t Values shown per month are adjusted for an equivalent 30.41-day month (365/12). 
t Values shown per day are adjusted daily requirements in recognition of the fact that incinerators operate on the average of 310 days per year. 


* Coal ashes are assumed unsegregated amounts, 20 percent of total domestic for D.S. collection and 10 percent of the industrial coal-ash portion collected by 
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Home-made apparatus 


makes accurate torsion tests 


W. F. SAUNDERS, A.M. ASCE, Consulting Engineer, St. Louis, Mo. 


Simpte apparatus put together in a 
basement workshop can often give 
information that is useful to the de- 
signing engineer. The torsion tests 
here described show the degree of 
accuracy that can be obtained with 
such simple equipment. The pur- 
pose of these tests was to determine 
roughly the relative resistance to 
torsion of a cylindrical section, a 
half-cylindrical section with the same 
radius as the cylinder, and a flat 
section with a width equal to the 
developed half cvlinder—all with 
the same thickness. 

One specimen of each shape was 
tested. All specimens were cut 
from the same length of seamless 
brass tubing. To form the flat 
specimen, one half cylinder was an- 
nealed, flattened, and annealed again. 
To make the results comparable, the 
full cylinder and the half cylinder 
were also annealed. 

Dimensions and shapes of the 
specimens were as follows: 


Specimen No. 1. Shape, fiat. 
Length, 2/3 in. Width, 1°/g in. 
Thickness, 0.0265 in. 


Specimen No. 2. Shape, half cylin- 
der. Length, 2"/3,in. Outside diame- 


ter, */,in. Thickness, 0.0265 in. 


Specimen No. 3. Shape, full cylin- 
der. Length, 15°/,in. Outside diame- 
ter, */,in. Thickness, 0.0265 in. 


Specimens 1 and 2 were soldered 
to flat bases at each end, which 
served as the means for applying 
torque and restraint. Specimen No. 3 
was loaded and restrained by pins 
through holes drilled in each end. 
All three specimens were supported 


60 (Vol. p. 1036) 


by needle-point pins bearing in coni- 
cal holes drilled in the mountings of 
the specimens. Torque was applied 
at one end of the specimen, which was 
free to rotate but was constrained 
against axial deflection. The other 
end of the specimen was held against 
rotation but was otherwise free to 
deflect. 

The skeleton of the apparatus was 
a wood lathe, which conveniently 
furnished a solid base and two ready- 
aligned shafts. The head-stock bear- 
ing was not used (too much fric- 
tion), well-ground dead centers be- 
ing placed in both head- and tail- 
stocks. 

Specimens 1 and 2 were soldered 
to transverse flat brass bars. At 
the load end, the bar was bolted to 
an aluminum disk into which was 
screwed a stud with a conical de- 
pression which rode on the point of 
the head-stock center. To the alumi- 
num disk was also bolted an alumi- 
num rod carrying a pointer, weight 
pan, and counterbalance pan. The 
pans were aluminum  jelly-molds. 
At the unloaded end, the brass bar 
was drilled to ride on the tail-stock 
center, and this rod also stopped 
rotation. 

Specimen No. 3 was mounted a 
little differently, because of the much 
heavier loading. A loading arm sepa- 
rate from the pointer arm was passed 
through a transverse hole in the speci- 
men, and a pin through a hole in the 
other end stopped the rotation at that 
end. 

In the photograph, Specimen No. 2 
is in position, No. 1 is lying on the 
bed of the lathe, and No. 3 is below 
the bed. 


Home-made apparatus for torsion tests was 
set up with wood lathe, simply constructed 
torsion arm, and conveniently graduated 
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FIG. 1. Results of torsion tests 
show good uniformity. 
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Quick Slide-Rule Calculations for Design 


of Uniformly Loaded Beams 


To THe Epitor: The chart presented 
by W. H. Connolly in his article, “Uni- 
formly Loaded Beams Designed by Chart”’ 
(May 1952 issue), can undoubtedly be of 
help to the designing engineer. However, 
the values given in his chart (p. 51) can 
be easily obtained by a few simple com- 
putations, and many designers prefer a 
quick slide-rule calculation to looking up 
values on a chart. 

Consider the uniformly loaded member 
shown below: 


The quantities to be found are the dis- 
tance Of Mmer from the support, Mmez, 
and the location of the inflexion points. 

M, 
Once the values WL WL 
= 6 are computed, the required quantities 
can be obtained as follows: 


a= 05+6.... (1) 
B= (2) 


(The inflexion points are located sym- 
metrically with respect to the point of 
maximum moment. If the location of 


the inflexion points is not important,’ 


only @ has to be computed.) 

By multiplying a and 8 by L, the loca- 
tions of Mmar and the inflexion points are 
found. 


Mmaz = —M + 8°. (3) 


In the above formulas, in order to follow 
Mr. Connolly's convention, 14, and M, 
are introduced with a positive sign when 
the bottom fibers are in compression and 
with a negative sign when the bottom 


WL , WL 
2. a* or 
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fibers are in tension. The sign obtained 
for Mmar follows the design convention, 
that is, positive when the beam sags. 

The formulas can be easily derived from 
first principles. 

I would also like to point out that Mr. 
Connolly has underestimated the range of 
his chart. In the last paragraph he states 
that the chart “is not applicable if the 
restraining moments produce tension in 
the bottom fibers at the support.” 

As a matter of fact the chart is valid for 
this case also as long as the correct signs 
of the moments are taken into account. 
The rules to follow are: 

1. .\4, represents the larger support mo- 
ment when both moments are negative, 
the negative moment when one support 
moment is negative and the other positive, 
and the smaller positive moment when 
both support moments are positive. (The 
design convention is used in designating 
the moments.) 

2. The moments should be introduced 
into the formulas with signs as stated in 
the preceding paragraph. If both rules 

M, — 


are followed, 6 = — will always 
be positive. 

The notations are shown in the dia- 
grams for the three cases below: 


The following examples illustrate the 
use of the chart for the last two cases: 


Example for Case Il 


W =20 kips 


WL = 200 ft-kips 


M2=5 nnos( ) M)=20 ft-kips 


WL 200° 
VW, 20 — (— >) 
= = —_——_ = 0.12: 
WL 200 


From Mr. Connolly’s chart it is found 
that the value of the parabolic curve 
passing through the ‘‘zero shear’’ line 
intercept with the ordinate of magnitude 
0.125 is 0.1955. Accordingly Mmar = 
—20 + 0.1955 X 200 = +19.1 ft-kips. 

The ordinate 0.125 passes through the 
e curve 0.10 only at the right side of the 
diagram, indicating an inflexion point at 
a distance 0.188 X 10 = 1.88 ft from the 
right support. There is no inflexion point 
at the left side. 

These values could have been obtained 
numerically as mentioned in the first part 
of the letter: 


a = 0.5 + 0.125 = 0.625 
8 = V/0.625? — 2 X 0.10 = 0.437 
or 


0.625 — 0.437 = 0.188 in terms of L 
from right support. 


20 X 10 


= —20 + — 0.625? 
19.1 ft-kips or 
20 X 10 


——— X 0.437? = 19.1 ft-kips 


Example for Case Ili 
W=20 kips 
ft-kips 


t L=10ft t 


WL = 200 ft-kips 


Mi M2 _ —5 — (—30) 
200 


M2=30 


€ 


= 0.125 


Entering the chart on the 6 = 0.125 line, 
the value of Wings = —(—5) + 0.1955 X 
200 = 44.1 ft-kips is obtained. There is 
no curve 6 = —0.0025 and no intercept 
with the ¢ line, as obviously there are no 
inflexion points. The values could have 
been obtained numerically as in the ex- 
ample for Case II above. 


MICHAEL Bar SHANy, A.M. ASCE 


Denver, Colo. 
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Hydraulic Dredges Effective For Light or Heavy Excavation 


To THe Eprror: Carl H. Giroux’s very 
excellent article, ‘“‘Modern Hydraulic 
Dredging—-A Product of Experience’’ 
(September issue, page 156), will prove a 
valuable reference work for the entire 
engineering profession for many years. 
The only comments I might make are in 
the way of elaboration. 

My company has been designing and 
building hydraulic dredges for over 65 
years. We have noticed, and we hope 
that it is due partially to our efforts, 
that modern hydraulic dredges, particu- 
larly of the cutterhead type, are being 
used more and more for heavy excavation 
work which at one time was considered 
impractical to do hydraulically. 

As an example of the effectiveness of 
hydraulic dredges, a large unit of our de- 
sign and manufacture, with approxi- 
mately 5,000 hp on the pump and 400 
to 800 hp on the cutter, has been able to 
dig and pump the hard ‘“‘tosca’’ for- 
mations in the Buenos Aires Harbor of 


Argentina without resorting to blasting. 
In the last 3 or 4 years, over 10 million 
cu vd of this difficult material have been 
dredged from the harbor at a very low 
cost. Prior to the delivery of this dredge, 
attempts had been made to deepen the 
harbor with conveyor bucket-type units 
and other non-hydraulic equipment. 
Outputs were at a very slow and un- 
economical rate and the thicker strata 
had to be dynamited. 

Mr. Giroux mentions the very large 
Ellicott-designed Canadian dredge now 


being built for excavating cemented 
boulder clay. This further indicates the 
trend toward designing and building 


still larger and more powerful hydraulic 
dredges to take care of special heavy 
excavation work where the volume indi- 
cates a possibility of great economy over 
other methods. 

There is also a notable increase in the 
use of smaller and efficiently designed 
portable hydraulic dredges, in the 8, 


Welding Not Necessary to Remove Rail-End Batter 


To THe Eprror: In my article, “Wheel 
Impact Damages Rail-Ends” (page 52 
of the March issue), I made the state- 
ment that rail-end batter could be re- 
moved without welding. Apparently 
this statement is confusing to some 
students, and even to some engineers, 
who have grown accustomed to regard 


all rail ends as straight, except as in- 
fluenced by batter, and who overlook the 
humping effect of the joint bars on the 
rail ends as a source of surface irregular- 
ity. 

A typical profile over joints, on track 
considered in fair surface, will clarify my 
position. Figure | is a profile obtained by 


25" head-contact joint 15 
~ 0.100" -D=4 
L =6'6" FIG. 1. Profile ob- 
span =0.170" tained by average 
— 0.200" | readings of 25 con- 
ann @ D = Degree secutive joints. 
— 0.300" Fig l | R = Radius 
60" 40" 20" ov 20" 40" 60" 
16-ft span 
Batter with 18" straight edge 
~0.170" jleaving end 0.025", receiving end 0.018" 
, receiving end below leaving end 0.007" 
ae, FIG.2. Enlargement 
2 of Fig. 1 under .36-in. 
~ 4 straight edge to bring 
0.250" | | out detail. 
Fig 2 
| | 
12" g" 4" o" 4" 3" 
Leaving end 36-in. span Receiving end 
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There has been a 


10 and 12-in. sizes. 
growing demand for small units on such 
jobs as the desilting of water reservoirs, 
cleaning out of irrigation systems, de- 
silting of chemical plants and refinery 
ponds, and trenching and backfilling for 


oil and gas pipeline river crossings. 
If the number of these smaller dredges in 
operation could be ascertained, their 
accumulated output would no doubt be a 
high percentage of the excavating work 
done throughout the world. 

It is difficult to determine whether the 
demand for these smaller dredges brought 
on the creation of more efficient and more 
economically operating modern units or 
whether the development of these modern 
units created the demand. However, 
civil engineers and their brother engineers 
should certainly give consideration to the 
use of some type of hydraulic dredge 
wherever there is excavating work to be 
done in or near water. 


Cari KAUFMANN 
Vice-President and Chief Engineer 
Ellicott Machine Corporation 


Baltimore, Md. 


averaging the readings of 25 consecutive 
joints with reference to a 16-ft taut 
string extending 8 ft on each side of the 
joint. 

Figure 2 is an enlargement of Fig. | 
under a 36-in. straight edge to bring out 
in more detail the conditions within the 
joint bar limits. These joints were pro- 
filed just before treatment by the weld- 
ing crew, and again shortly after they 
were welded up and ground. The hatched 
area shows the weld metal left after 
grinding, and the shaded area shows the 
parent rail metal removed by grinding. 

Obvicusly, if these joints had been 
ground to the 0.45 percent dash lines, and 
the welding dispensed with, comparable re 
sults would have been obtained at far 
less cost. It is also apparent that if the 
joints were so ground and tamped to true 
surface, an ideal condition would result. 

It is interesting to note that some rail- 
roads do appreciate the savings that re- 
sult from such practice. For example, 
in the August 1951 issue of Engineering 
Maintenance, there was an article, ‘“Pro- 
gramming of Track Work on the Dela 
ware, Lackawanna and Western Rail 
road,” which states that batter is removed 
by grinding when it does not exceed 0.025 
in. 

G. W. Hunt 


Maintenance-of-Way Inspector 
Baitimore & Ohio Railroad 


Baltimore, Md. 
CIVIL ENGINEERING 


s been a 
On such 
eServoirs, 
ems, de- 

refinery 
illing for 
‘rossings. 
redges in 
d, their 
ubt be a 
ng work 


ther the 
brought 
nd more 
units or 
modern 
lowever, 
ngineers 
n to the 

dredge 
k to be 


JFMANN 
ngineer 
boration 


ecutive 
t taut 
of the 


Fig. | 
ng out 
iin the 
pro- 
weld- 
r they 
atched 
after 
ws the 
ing. 
been 
s, and 
ble re 
at far 
if the 
true 
esult. 
> rail- 
at re- 
mple, 
ering 
Dela- 
Rail 
ioved 
0.025 


LUNT 


vector 
lroad 


“YOU HAVE A TOUGH FOUNDATION PROBLEM 
—YOU’D BETTER CALL AN EXPERT” 


Over the past 25 years WESTERN has 


continually developed and perfected so- . ! 
lutions for foundation problems — creat- —}\ —4 
ing entirely new types of piles and new pe, 
foundation techniques —an outstandin 


contribution to foundation science and 
practice. Listed below are a few WESTERN 
innovations developed to meet 


specific problems. 


PROBLEM: To protect the upper section 
of steel H-piles from corrosion. WESTERN 
devised an economical method* of 
scouring the steel and encasing the upper 
10 to 30 ft. of H-section in concrete 
after it has been driven as a pile. En- 
casing concrete is placed in the dry. 


PROBLEM: To assure safety and facilitate 
work inside circular cofferdams. WEST- 
ERN eliminates all the usual cross brac- : 
2% ing and “spiders,” by use of reinforced # 
; concrete ring wales. The cofferdam is N 
NG poe oy y entirely open for operation of equipment PROBLEM: To drive a large tip, cast-in-place pile longer 
Sar SS and for building of the permanent struc- than the leads. WESTERN is now driving its star 
ture. In one case a floating hydraulic Buttort-Bottom Pile* to depths of 100 ft. or more with 90 
dredge was placed inside the cofferdam ft. leads, thus preserving stability and mobility of equip- 
to speed the excavating. ment. An auxiliary section is added to the drive casing and 


the large button point (227 sq. in. compared with 50 sq. in, 


PROBLEM: To provide a bulkhead of ade- for an 8 in. pile tip) is driven to the deep bearing stratum 


quate strength where proximity of struc- 
tures or sliding ground makes the usual 
buried anchorage impractical. For use 
with steel sheet pile bulkheads, WesT- 
ERN introduced a rigid A-Frame tie-back 
utilizing a vertical tension resisting Ped- 
estal Pile in combination with a batter 
pipe or H-Beam compression pile. Ped- 
estal Piles have been tested to 160 tons 
tension resistance. 


FOUNDATIONS FOR 
INDUSTRIAL PLANTS, POWER PLANTS, STEEL PLANTS, PIERS 
AND DOCKS, BRIDGES, WAREHOUSES, AIRPORTS, HOUSING 

PROJECTS, SCHOOLS, COMMERCIAL BUILDINGS. ETC. 


BUTTON BOTTOM PILES * COMPOSITE PILES © PEDESTAL PILES * CAISSON PILES * PROJECTILE 
PILES * COMPRESSED CONCRETE PILES * DRILLED-IN CAISSONS * PRE-DESIGN AND PRE-CON- 


STRUCTION FOUNDATION TEST PROGRAMS * SOIL BORINGS °* PIPE AND H-BEAM PILES 
*Patented. 


WESTERN FOUNDATION CORPORATION 


308 W. Washington St., Chicago 6, ill. ° 2 Park Avenue, New York 16, N. Y. | 
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HAPPY NEW YEAR 


Successful Inter-American Convention 
Sponsored by ASCE Puerto Rico Section 


The words ‘Mission Accomplished” 
might well be stenciled across the cover of 
the program for the Inter-American Con- 
vention of Civil Engineers, held in San 
Juan, Puerto Rico, November 12-16. 
So well were the objectives of the Con- 
vention achieved that the Puerto Rico 
Section—the first to sponsor an event of 
this type—its president, William C. Hill, 
and its Convention committee headed by 
Etienne Totti received the commendation 
of the nine countries and fifteen states 
represented at the Convention. 

The primary objective achieved was 
the bringing of a major Society program 
within traveling range of a large number 


In upper view, Chelsie J. Senerchia, engi- 
neer mayor of Miami, Fla., is introduced to 
Sra. Felisa Rincon de Gautier, city manager 
of San Juan, by ASCE Past-President Carl- 
ton S. Proctor. Photo at left shows Execu- 
tive Secretary W. N. Carey and Don Reyn- 
olds, assistant to the Secretary, arriving at 
San Juan for Convention. Scene at mem- 
bership luncheon (below) shows G. Brooks 
Earnest, ASCE Vice-President, Zone III; 
Senora de Gautier; Mr. Proctor; Etienne 
Totti, Convention chairman and presiding 
official at the luncheon; Mayor Senerchia; 
W. C. Hill, president of Puerto Rico Section; 
and Edmund Friedman, ASCE Vice-Presi- 
dent for Zone II. 
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of interested members during the Cen- 
tennial celebration. The varied technical 
sessions, tours, and social events were all 
enthusiastically attended. Another major 
objective of the Convention was charac- 
terized by the words, ‘Bienvenidos 
Amigos,” prominently displayed on the 
program. The strengthening of inter- 
national understanding, the start of new 
friendships was so marked as to be the 
subject of special comment by ASCE 
Past-President Carlton S. Proctor in an 
address at the final Convention event. 


Technical Sessions Feature Local Projects 


Of equal interest to the several hundred 
engineers attending the Convention was 
the opportunity for exchange of technical 
information offered by the thirteen ses- 
sions planned and conducted by a Puerto 
Rico Section committee under the leader- 
ship of Rafael A. Gonzalez. Program 
subjects were selected because of their 
special appeal to engineers of Puerto Rico 
and its neighboring countries. In addi- 
tion to local engineers, there were several 
speakers from South and Central Ameri- 
can countries and a number from the 
states. Particularly interesting were the 
papers describing the rapidly expanding 
industry and commerce of the island and 
accompanying challenges in communica- 
tion, development of resources, housing, 
and commercial structures. 

From the welcom- 
ing addresses at the 
opening session in 
San Juanon Novem- 
ber 12 to the closing 
ceremonies in Maya- 
guez on Sunday, 
November 16, ex- 
ceptional hospitality 
was Offered the visi- 
tors. Warm greet- 
ings were expressed 
by the Hon. Roberto 
Sanchez Vilella, 
Secretary of State 
and Interior, during 
impressive opening 
ceremonies in the 
auditorium of the 
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Colegio de Ingenieros de Puerto Rico, 
with the president of the host Section, 
William C. Hill, in the chair. Greetings 
to the Society on its completion of a cen- 
tury of engineered progress and the Puerto 
Rico Section were presented by delegates 
from many countries and states and by 
the president of the college, Gustavo E. 
Padilla. 

Responding to the greetings, Mr. Proc- 
tor discussed some of the objectives and 
accomplishments of the Centennial year, 
and cited the need for building on the 
enterprise of engineers throughout the 
free nations of the world. The ‘‘business” 
of the American Society of Civil Engi- 
neers was the subject of a talk by William 
N. Carey, Executive Secretary, who em- 
phasized the services to members avail- 
able within this professional society. 


Special Briefing for Visitors 


For the briefing of visitors, maps and 
historical summaries were made available. 
In addition an interesting historical ac- 
count, prepared by the official historian of 
Puerto Rico, was presented at the open- 
ing session by Antonio Romero. Another 
unusual service to visitors was a book, 
prepared especially for the occasion and 
describing every facet of cultural, com- 
mercial, and professional interest in 
Puerto Rico. The book was a joint enter- 
prise of the host Section and the Colegio 
de Ingenieros. 

Another emissary from the states to the 
Convention was the Mayor of Miami, 
Chelsie J. Senerchia, himself an engineer, 
who addressed the first membership 
luncheon on the subject, “Engineers in 
Public Service.” Sra. Felisa Rincon de 
Gautier, city manager of the capital city 
of San Juan, also spoke at this luncheon, 
citing the accomplishments in growth and 
welfare of her city made possible by the 
enterprise of its engineers. Later during 
the Convention she entertained the ladies 
attending the convention with a musical 
in her unusual apartment atop City Hall. 
At a second membership luncheon, the 
principal speaker was Gustavo Padilla, 
president of the Colegio de Ingenieros. 
In his talk, entitled ‘““The Law and the 
Engineer,”’ he stressed the need for engi- 
neers to be better versed in law affecting 
their work. 

The extent of the technical program 
makes a brief account utterly inadequate. 
Some of the papers presented are being 
published in ENGINEERING. At- 
tendance at the technical sessions was 
augmented by engineers and others re- 
leased from their offices with express en- 
couragement to attend—a practice that 
might well be noted by engineers in the 
states. The result was unusually spirited 
discussion of the papers presented. 

The extensive and varied social pro- 
gram arranged for the event took full 
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advantage of the beauty of the locale and 
the delightful warm climate. Luncheons, 
dinners, and cocktail parties were almost 
continuous throughout the Convention. 
Special attention was given the ladies in 
attendance through the thoughtfulness of 
Mrs. William C. Hill, chairman of Ladies’ 
Entertainment, and her many willing 
helpers. One notable reception was given 
by Governor and Mrs. Luis Munoz Marin 
at Fortaleza, the Governors’ Palace. 


Student Chapter Visited 


The concluding event of the Conven- 
tion program was an outstanding luncheon 
and reception, sponsored by the College 
of Agriculture and Mechanic Arts of the 
University of Puerto Rico and the re- 
cently established ASCE Student Chap- 
ter there, held at Mayaguez on Sunday, 
November 16. On outdoor terraces of the 
spectacular new engineering building, the 
hospitality of the hosts was expressed 
by Dr. Luis Stefani, vice-chancellor of 
the university, and by several hundred 
engineers, students, and industrialists. 


Welcome to Puerto Rico is extended to visi- 
tors (below). Shown, left to right, are the 
Hon. Roberto Sanchez Vilella, Secretary of 
State and Interior; Section President W. C. 
Hill; Past-President Proctor; Etienne Totti, 
Convention chairman; and Executive Secre- 
tary W.N. Carey. In next photo (proceeding 
counter-clockwise) technical program plans 
are discussed by ASCE Vice-President 
George W. Burpee, chairman, Committee on 
Division Activities; Mr. Hill; and Rafael 
Gonzalez, chairman of Convention’s Tech- 
nical Program. Next photo shows Mr. Gon- 
zalez and Henrique Siblesz, director, Vene- 
zuela Ministry of Public Works. Photo- 
graphed at Mayaguez reception are Prof. 
Aurelio Matilla, Faculty Adviser for Chap- 
ter at the Colegio de Ingenieros de Puerto 
Rico; Vice-Chancellor Luis Stefani; and 
Franklin O. Rose, first Faculty Adviser of the 
Chapter. Group of Convention speakers is 


shown in top photo—T. William Lambe, H. 
O. Ireland, Alfredo Hernandez, Virgilio 
Ramos, Jose Capacete, and Raou! Arroyo. 
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San Francisco is as beautiful and interesting at night as by day. Lights of San Francisco-Oakland Bay Bridge are visible in background 


Plans for San Francisco Convention Mature 


At a meeting of the San Francisco 
Convention general committee in Novem- 
ber, plans were crystallized for the March 
Convention in the city by the Golden 
Gate. The four-day meeting (March 
3-6) includes a well-rounded technical 
and social program, and an entire day 
(Thursday) for field trips. Members 
will have their choice of two all-day 
trips: One to the Pacific Gas & Electric 
Company's Pittsburg and Contra Costa 
Steam Plant, with return via the Uni 
versity of California; the other to the 
Ames Laboratory of the National Ad 
visory Committee on Aeronautics where 
a huge supersonic wind tunnel is under 
construction, The latter trip will return 


to San Francisco via Stanford University. 

Actually Convention activities will 
get under way on Monday, March 2 
with three two-day meetings—regular 
sessions of the Board, a Student Chapter 
Conference and a Local Section Con- 
ference. 

The Convention proper gets under 
way Tuesday, March 3, with five Tech- 
nical Divisions (Air Transport, Construc- 
tion, Engineering Mechanics, Power, and 
Sanitary Engineering) holding sessions 
starting at 2 p.m. Scheduled for Wed- 
nesday afternoon are meetings of the 
Hydraulics, Sanitary Engineering and 
Structural Divisions and a joint session 
of the Construction and Power Divisions. 


| 
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Program for forth- 
coming San Fran- 
cisco Convention is 
discussed by (left to 
right) L. A. Elsener, 
general Convention 
chairman; 
Steele, ASCE Direc- 
tor from San Fran- 
cisco; Walter L. 
Huber, President of 
the Society; and 
Rear Admiral Car! E. 
Trexel, program com- 
mittee chairman. 
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Friday morning will be devoted to sessions 
of the Highway, Hydraulics, Irrigation, 
Soil Mechanics and Foundations, and 
Structural Divisions, and Friday after- 
noon to programs of the Highway, 
Irrigation, Soil Mechanics and Founda- 
tions, Surveying and Mapping, and 
Waterways Divisions. Negotiations are 
also under way for a session of the City 
Planning Division. 

Mark M. Falk, of the Hotels and Reg- 
istration Committee, urges members 
planning to attend the sessions to make 
their hotel reservations early. Blocks 
of rooms are being held at the Mark 
Hopkins and Huntington hotels and at 
the Fairmont, the headquarters hotel. 
The rooms will be reserved on a first- 
come-first-served basis. 

Hotel reservations and Convention pre- 
registration will be handled separately, 
with details of pre-registration to be 
announced in the January issue. Mr. 
Falk explains that the importance of pre- 
registration stems from the fact that 
some of the Convention events will of 
necessity be limited as to attendance. 
Among these events are the gala Wednes 
day evening dinner dance that will fea 
ture a Hawaiian motif in keeping with 
the planned post-convention tour. The 
Ames Laboratory field trip will also be 
limited as to attendance. 

The post-convention tour will include 
sessions in Honolulu on March 9. Air 
travel to Hawaii is indicated as there are 
no convenient ship sailings, but either 
air or ship travel will be equally feasible 
for the return trip. Since March is the 
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height of the travel season, members 
contemplating the Hawaiian trip should 
make reservations at the earliest possible 
data. These reservations—both travel 
and hotel—should be made _ through 
George R. Smith, International Travel 
Service, 210 Post St., San Francisco 8, 
Calif., A deposit of $50 is required with 
each individual Hawaiian reservation. 


Publicity committee for Society's San Fran- 
cisco Convention gets some publicity for 
itself. Seated are Louis Riggs, Jr.; James 
Ballard, ex-offico; Ralph Whitaker, Jr.; 
Graham Steel; Larry Wise, chairman; and 
Clarence Rinne. Val Padovan and Jack Long 
are standing. 


Sections Select Seven Wonders of Civil Engineering 


CHARLES M. BAYER 


If the constructors of the Seven Won- 
ders of the ancient world were to come to 
America today and gaze upon the achieve- 
ments of the Century of Engineered Prog- 
ress, might they not be sufficiently im- 
pressed to concede that ‘these modern 
fellows are not so bad themselves’? And 
might they not find that today there are 
seven times seven wonders—and more? 

The fabulous creators of the ancient 
world’s Seven Wonders cannot be here to 
sit in judgment on us. But we may sit in 
judgment on ourselves. Thus, some 
months ago, the ASCE suggested to the 
Local Sections that it would be of consid- 
erable interest and of undoubted regional 
publicity value if they were to designate 
the seven wonders of their respective 
areas. 

Some Sections have done so and, in a 
number of instances, with important 
publicity results. Others are in the proc- 
ess of making their choices. The at- 
tendant publicity can have two good ef- 
fects—helping acquaint the public with the 
aims and accomplishments of civil en- 
gineering in the development of civiliza- 
tion and better living and serving as an in- 
spiration to students whose interest in 
engineering is desired. 


The Cleveland Section, in particular, 
has done outstanding work in obtaining 
publicity for itself. It indicated its 
choices to the press so well that the Cleve- 
land Plan Dealer devoted four rotogravure 
pages to photos and descriptive stories. 
In considering the list of “‘candidates”’ 
the Cleveland voters took an engineering 
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Public Relations Consultant, ASCE 


point of view, of course, with substantial 
emphasis on planning for the future. 
Here are the results. 


i. The Terminal Tower Group of six 

buildings. The 52-story tower is the 
tallest building in the world outside New 
York City, with foundations going down 
240 ft to bedrock —Cleveland’s only build- 
ing resting on rock. 
2. The Cleveland Municipal Stadium, 
the nation’s third largest. It was built on 
fill land on the lakefront, seats 80,000, and 
with temporary seats has accommoda- 
tions for 6,000 more. It cost about $4,- 
000,000. 

3. The Main Avenue Bridge, spanning 
the Cuyahoga River with 110-ft arches. 
Including approaches the over-all length 
of this structure is 7,950 ft. It was opened 
in 1939 at a cost of $7,200,000. 

4. Cleveland's Shoreway and Free- 
way System. Cuyahoga County has 18 
miles of completed freeways costing $37,- 
529,000. The proposed highway express 
system calls for about 90 miles more. The 
Gordon Park link—a particularly expen- 
sive mile of highway construction, at 
$6,837,000—involved building a seawall, 
many bridges, a grade separation and in- 
terchange. 

5. The municipal water system. The 
new $21,000,000 Nottingham Station is 
capable of delivering 100,000,000 gpd. 
Three intake tunnels extend from 3!» to 
5 miles into Lake Erie. 

6. Metropolitan parks, encircling 
Greater Cleveland from Rocky River to 


North Chagrin with 14,000 acres of natu- 
ral beauty. 

7. The Cleveland Museum of Art in 
Fine Arts Garden, said to have the most 
beautiful setting of any art museum in the 
world. 


The Cincinnati Section has come for- 
ward with these wonders: 

1. The Suspension Bridge, completed 
in 1866, outstanding for its time and still 
in effective service. It is said to have 
been the first connecting link between the 
North and South completed after the 
Civil War. 

2. The Ingalls Building, erected in 
1903, one of the first “‘tall’’ structures of 
completely reinforced concrete construc- 
tion in the United States. 

3. The Cincinnati Water Works, 
started in 1897 and completed in ten years 
at a cost of $11,500,000. The Section’s 
report said of it, ““The whole system, in- 
cluding the new tunnel and pumping sys- 
tem at Tennyson Avenue and the new 
Westwood storage tank, represents an 
outstanding development. The filtration 
plant at California is one of the finest in 
the country.” 

4. The Cincinnati Southern Railway, 
first and only city-owned railway in the 
world. The 338-mile line, which runs 
from Cincinnati to Chattanooga, was 
started in 1869 and completed in 1880 ata 
cost of $45,000,000. It is now operated 
under lease by the Cincinnati, New 
Orleans and Texas Pacific Railway, a part 
of the Southern System. 

5. Canalization of the Ohio River, 
which has contributed greatly to the 
growth of river traffic. The project was 
completed in 1929. 

6. The $10,000,000 Millcreek Barrier 
Dam has made floods in Millcreek Valley 
rare. It pumps out the creek runoff and 
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protects the valley from the flooding Ohio 
River. Within three months after it was 
completed it averted a flood that could 
have caused at least $2,000,000 damage. 

7. A power plant of the Cincinnati 
Gas & Electric Co.—the Walter C. Beck- 
jord Station at New Richmond. 


The Seven Wonders of Washington, 
D.C., selected by the Centennial Commit- 
tee of the District of Columbia Council of 
Engineering and Architectural Societies, 
are as follows: 


1. Major L’Enfant's city plan—still 
regarded as the most advanced city plan 
in history. 

2. The Capitol dome, made up of 
hundreds of plates bolted to 13 massive 
iron ribs supported by ingenious canti- 
lever connections with 72 iron columns 
embedded in a brick wall. 

3. Washington Monument, 
obelisk ever built. 

4. The Old Potomac Lock and Canal 
System. Engineered by George Wash- 
ington, the canal is remarkable in that it 
surmounted the rock barrier around 
Great and Little Falls in the Potomac in a 
time of limited tools and low-powered ex- 
plosives 

5. The David Taylor Model Basin, at 
Carderock, Md., largest installation of its 
kind for building and testing model ships 

6. The Terrestrial Magnetism Labora- 
tory at Carnegie Institution. It has 
made important discoveries in nuclear 
energy, electronics, cosmic rays and re- 
lated fields. 

7. Remodeling of the White House. 
Rebuilt from cellar to roof, the Executive 
Mansion is stronger than when originally 
constructed. 


tallest 


In the Pacific Northwest, the Tacoma 
Section has chosen the following Seven 
Wonders: (1) Grand Coulee Dam; (2) 
Tacoma Narrows Bridge; (3) Lake 
Washington Floating Bridge; (4) the 
Great Northern Railway's Cascade Tun- 
nel; (5) McNary Lock and Dam; (6) 
Bonneville Lock and Dam; and (7) 
Chief Joseph Dam. 


In order of preference, the Sacramento 
Section has named: (1) Trans-Sierra 
railroad location for the Central Pacific 
Railroad; (2) Shasta Dam on the Sacra- 
mento River; (3) long-distance transmis- 
sion of power, Folsom to Sacramento, in 
1895; (4) the Pelton water wheel; (5) 
water supply of Virginia City, Nev., with 
pipe line, inverted siphon, and 1,720-ft 
head; (6) delta reclamation of Sacra- 
mento-San Joaquin rivers; and (7) the 
hydraulic giant for placer mining. 


When all the regional projects have 
been selected, an interesting and worth 
while opinion as to the Seven Wonders of 
the United States can be obtained. 
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Daniel W. Mead Prizes Awarded for Essays on Ethics 


Winners of the 1952 Daniel W. Mead 
Prizes for the best papers on subjects 
involving professional ethics are Howard 


Howard Payne 


L. Payne, J.M. ASCE, winner in the 
Junior category, and Charles E. Negus, 
Jr., who receives the Student Chapter 
award for a paper written while he was a 


ASCE “Transactions” 
For 1952 Available 


In December, Volume 117 of TRANs- 
AcTIons for 1952 will be available. It 
contains 58 papers, covering an extremely 
wide range of topics. Here—in addition 
to the customary large number of tech- 
nical papers on the theory of structures, 
water flow and soil mechanics—will be 
found the newest conclusions by experts 
in such fields as electronic surveying, 
supersonic sounding, prestressed tanks, 
cartography, valuation, lake traffic, ion 
exchangers and radioactive tracers, coal 
bunkers, airports, and fire monitors and 
nozzles. Modern engineering thought, 
in the fields of irrigation, highway 
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member of the Society’s Student Chapter 
at the University of California. Mr. 
Payne wrote on the subject, “It Shall Be 
Considered Unprofessional to Use the 
Advantages of a Salaried Position to 
Compete Unfairly with Engineers in 
Private Practice.’ Mr. Negus’ topic 
was “My Concept of Engineering asa 
Profession in Contrast to It Merely as a 
Job.” 

Mr. Payne writes that he became 
interested in civil engineering during a 
period of military service as an enlisted 
man in the Military Government organ- 
ization in Japan. After demobilization, 
he returned to school, graduating from 
Stanford University in 1950 in the newly 
created construction option of civil 
engineering. He then worked for private 
engineers in northern California and in 
the Bridge Department of the California 
Division of Highways, participating in 
the design of bridges and freeway struc- 
tures. At present he is at the Univer- 
sity of Washington, studying for a 
master’s degree and doing research in high- 
strength bolted joints. Presentation of the 
prize to him will be made at a West 
Coast Section meeting later. 

Mr. Negus attended junior college at 
Fullerton, Calif., spent three years in 
the Army Air Corps, and worked on 
various construction jobs for three years 
after the war. Deciding to return to 
school in 1949, he entered Placer Junior 
College at Auburn, Calif., and in the 
following year transferred to the Uni- 
versity of California. Since graduation 
in June of this year he has been employed 
in the Bridge Department of the Cali- 
fornia Division of Highways. Mr. Negus 
will receive his award at the Society's 
San Francisco Convention in March, 


practice, and regional planning, is traced 
through Turkey, Mexico, Great Britain, 
Washington, D.C., and California. 

Individual volumes of the current 
TRANSACTIONS are being mailed to mem- 
bers at the following nominal rates: 
Paper binding, $2.00; cloth binding, 
$3.00; and leather-type binding, $4.00. 

Reprints of the TRANSACTIONS papers 
are already in stock for single-copy sale. 
Though the rates are as moderate as 
present-day printing permits, the cost 
of even a few single reprints soon exceeds 
the price of the entire volume. That 
is, if purchased, the papers in Volume 117 
would cost $22.50 ($45 to nonmembers). 
For best service, orders for the current 
TRANSACTIONS should be forwarded at 
once, using the convenient form in the 
advertising section. 
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Alabama Section Has 
Centennial Celebration 


The engineering future of southern 
Alabama was explored in a recent two-day 
program, sponsored by the Alabama 
Section in Mobile in celebration of the 
Society’s Centennial. In the technical 
program which was headed by Col. W. K. 
Wilson, the outlook for waterways was 
discussed by H. I. Collins, chief technical 
assistant of the Mobile District of the 
Corps of Engineers; for electric power, by 
F.C. Weiss, vice-president of the Alabama 
Power Co.; for the chemical industry, by 
Hans Schmelser, director of engineering 
operations at Courtaulds (Alabama), Inc.; 
for highways, by Reese Harvey, state 
highway director; for the oil industry, by 
Edward T. Merry, of Mobile; and for 
heavy industry, by Toni Martin, GM & 
O works manager for the Aluminum Ore 
Co. 

Trips to three of six great industrial 
plants under construction in the Mobile 
area and representing an initial capital 
outlay of more than $50,000,000, supple- 
mented the technical program, which was 
voted the most interesting in a number of 
years. Some 150 members visited the in- 
dustrial plants, and there was a registra- 
tion of about 200 for the technical pro- 
gram. 


Engineering Secretaries 
Elect Officers for 1953 


New officers for the Council of Engi- 
neering Societies Secretaries—elected at 
the organization's sixteenth annual meet- 
ing in Chicago during the Centennial of 
Engineering—are Henry S. Harris, of the 
Philadelphia Engineers’ Club, president; 
Ernest Hartford, of the ASME, vice- 
president; Frank G. Horton, of the En- 
gineering Society of Detroit, secretary; 
and M. C. Turpin, of the American Soci- 
ety of Refrigerating Engineers, treasurer. 
Edward H. Robie, of the AIME, and W. 
N. Carey, of ASCE, were elected directors 
for one year; Henry H. Henline, of the 
AIEE, director for two years; and J. 
Earl Harrington, of the Western Society 
of Engineers, director for three years. 

W. N. Carey, Executive Secretary of 
ASCE and 1952 president of the Council, 
presided at the two-day meeting, which 
was devoted to the exchange of ideas and 
information regarding the management 
and operation of engineering organiza- 
tions. Subjects under study and round- 
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table discussion included headquarters 
staff job classification; tax problems; 
today’s dues; engineering manpower; 
insurance; unity; advertising as a means 
of income; raising funds for an engineer- 
ing society; ECPD and its training pro- 
gram; promotional material; contacts 


with local schools; office equipment; 
mail procedure; and relations between 
local and national engineering societies. 

The Council accepted the invitation of 
the Philadelphia Engineers Club to hold 
its 1953 meeting in Philadelphia on Fri- 
day and Saturday, June 5 and 6. 


Washington, D.C., Engineers Stage Centennial Program 


Sparked by the ASCE Local Section 
in Washington, the District of Columbia 
Council of Engineering and Architec- 
tural Societies staged with signal success 
its own local celebration of the Centen- 
nial of Engineering. The program opened 
with a Centennial Banquet at the May- 
flower Hotel on October 22 and carried 
through five days with engineering 
movies and exhibits in the U. S. Interior 
Department Auditorium. Planned to 
excite public interest in engineering, the 
movies were particularly pointed toward 
prospective engineering students. A 
number of ‘science models,” built by 
students in District of Columbia schools, 
were prominent among the exhibits. 

At the dinner Wednesday, October 22, 
the 600 or more practitioners in the 
design professions who were present 
learned of research developments looking 
toward the commercial use of atomic 
energy. Arthur Griswold, assistant to 


the president of the Detroit Edison Co., 
told of an affiliation of private industrial 
organizations—headed by his company 
and the Dow Chemical Co.—which is 
privately financing extensive research on 


the industrial use of heat from nuclear 
fission. Mr. Griswold estimated that, 
with uranium at $35 a pound, heat from 
nuclear fission can be made commer- 
cially competitive with normal fuels in 
electric power stations when the steam 
side of such stations can be built for $227 
per kw of electrical capacity. Steam 
side investment costs with present fuels 
now run between $80 and $90 per kw of 
electrical capacity, Mr. Griswold stated. 

A challenge to engineers to exert public 
leadership based on their training and 
practice in the use of logic and cold facts 


was voiced by ASCE Past-President 
Carlton S. Proctor. He sharply casti- 


gated communism, statism, and socialism, 
stating they “are as false quicksands 
beneath which our American way of life 
will sink and smother if we embark 
upon them.’’ Mr. Proctor was presented 
to the assemblage by Walter L. Huber, 
President of ASCE who extended the 
greetings of the Society to the group. 

Dixon Lewis was chairman of the 
dinner meeting, and Russell W. Mebs, 
chairman of the Council of Engineer- 
ing and Architectural Societies. 


Attending Centennial of Engineering Banquet in Washington, D.C., on October 22 are 
(left to right, reading clockwise) Miss Joyce Gibbons, assistant to Centennial Publicity 
Committee; Lt. Gen. Lewis A. Pick, Chief of Army Engineers; Vincent B. Smith, president- 
elect, District of Columbia Section and chairman of D.C. Centennial of Engineering Pub- 


licity Committee; 


Register Co.; Waldo E. Smith, president of Section; 


William R. Herron, Section director; 


Jackson Taylor, National Cash 
Lorenzo Winslow, architect for the 


White House; Thomas H. Urdahl, consulting engineer; Capt. A. D. Hunter, deputy chief, 
Bureau of Yards and Docks; and Harry P. Graves, vice-president, McGraw-Hill Book Co. 
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Story of a Society Manual 


Production of the blue-covered occa- 
sional publications of the Society—‘‘Man- 
uals of Engineering Practice’’—represents 
an entirely different process from that 
used in issuing a Society Paper. A Paper 
is the product of a single author, or the 
joint product of two or three men. After 
publication, the Paper may be followed by 
written discussion and an author's closure. 

In contrast, a Manual is drafted by 
one or more individuals, reviewed and 
amended by a sponsoring committee, re- 
viewed by a number of selected “experts” 
who furnish constructive criticisms and 
suggestions, amended again by the com 
mittee, presented to the Board of Direc- 
tion, which may make further suggestions 
or amendments, approved by the Board, 
and finally published together with a 
historical summary that recites the spe- 
cific details of the procedure. Thus a 
Manual, as the product of many minds, 
represents the best available collective 
thought in its field. Incidentally, a 
Manual is authorized only if the material 
is considered to be “not readily available 
elsewhere"’ to practicing members of the 
profession. 

The Society's Manuals are not volu- 
minous, the current list ranging from 7 to 
184 pages, vet the intermediate drafts will 
have filled many typewritten or mimeo- 
graphed pages before the final copy is sent 
to the printer. The accompanying il- 


lustration shows the successive drafts of a 
recent Manual, No. 30, on Job Evaluation 
and Salary Surveys, which is a relatively 


Steps in the procedure of producing Manual 
No. 30 may be noted here. The binder at 
lower left contains the first draft, a composite 
of hand-written and typed pages. Successive 
drafts are laid out clockwise around the 
printed manual. The final typed copy that 
went to the printer is at the right, followed 
by galley proofs and ending with page proof. 
Stacked up, this material bulks 7 in. thick. 
The final product (center) is 6 by 9 in., 
contains 88 pages, and is only '4 in. thick. 
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simple, nonmathematical production with 
only a few illustrations. 

Manuals cannot be regularly scheduled, 
so that the required staff time must be 
found between, or in addition to, con- 
tinuous assignments. Manual No. 30 
was drafted by a member of the head- 
quarters staff who ultimately devoted 
over 300 hours to the complete procedure. 
In addition, other members of the staff 
spent a total of more than 200 hours in 
typing, stenciling, correspondence, critical 
review, drafting, styling for the printer, 
proofreading, and other work necessary to 
produce the finished product. 

This relatively simple Manual serves to 
illustrate the pains taken in producing 
Society documents that enjoy a reputa- 
tien for accuracy and usefulness among 
practicing members of the profession. A 
schedule and price list of Society Manuals 
appears in the advertising section of this 
issue. 


Structural Division 
Concludes Its Reports 


Joint Committee to Study Plate Girders 


In recent years, the economical field 
for plate-girder construction has been 
greatly extended. Some girders have 
been built during the past few years with 
spans of considerably more than 300 ft. 
They have invaded a field formerly domi- 
nated by trusses. These developments 
have given rise to a number of problems 
involving design, fabrication and erection. 
The Joint Committee to Study Plate 
Girders, of which Neil Van Eenam is 
chairman, sponsored by ASCE and the 
American Association of State Highway 
Officials, was organized to investigate 
problems of this nature. 

The present objective of the committee 
is limited to a study of web-plate buckling 
under shearing stress, bending stress and 
combinations of shear and _ bending. 
This will involve an investigation of web- 
plate thicknesses and of the effectiveness 
of stiffeners, both transverse and longi- 
tudinal. When the behavior of web 
plates under stress is better understood, 
it may be found feasible to reduce some- 
what the safety factors against buckling 
and thereby permit reductions in web 
plate thicknesses. The committee has 
outlined a comprehensive program of 
tests and expects to test the first of a 
series of full-size girders in the near 
future. Furthermore, reports of similar 
tests in this country and abroad are 
studied and compared, in order to avoid 


Other problems 


duplication of effort. 
deserving early consideration are the 


lateral buckling of the compression 
flanges of plate girders and stresses in 
partial length cover plates. 


Appropriations Authorized 
By Executive Committee 


Meeting in San Juan during the recent 
Inter-American Convention, the Execu- 
tive Committee considered additions to 
the budget required to meet certain ex- 
penditures authorized by the Board of 
Direction at its New York meeting. It 
added the following items to the 1953 
fiscal budget: (1) $20,000 for publishing 
a civil engineering Centennial volume 
similar to a volume of TRANSACTIONS; 
(2) $1,300 for a Local Section Conference 
at Miami Beach in June 1953; and (3) 
$3,000 for a joint meeting of all members 
of Local Section, Junior Member, and 
Student Chapter committees, the place 
not specified. 

These appropriations will be covered 
by the amount that the Society's actual 
receipts and expenditures, at the end of 
the current fiscal year, differs from the 
amounts budgeted at the beginning of 
the fiscal period. 


Freeman Fellowship Open 


Members of ASCE or the ASME, who 
wish to follow through a worthy research 
program in hydraulics or related fields, 
are given advance notice that a new 
Freeman Fellowship will be available 
this coming spring. The normal period 
of study is nine months. Details of the 
award, which is conducted in conjunction 
with the ASME, will be announced in the 
January issue. 


Oregon Section Sponsors 
C.E. Refresher Courses 


Civil engineers, regardless of member- 
ship in ASCE, are invited to join a study 
group being sponsored by the Oregon 
Section to prepare for the Oregon State 
Professional Engineers’ examination in 
civil engineering. Interested persons 
should get in touch with Walter Bushnell, 
9225 S.E. Francis St., Portland. 
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FROM THE NATION’S 
CAPITAL 


JOSEPH H. EHLERS, M. ASCE 


With a new administration shortly to 
take over the reins of government, the 
general view in Washington is that busi- 
nessmen, contractors and engineers will 
have an increasing influence in govern- 
ment. Some hasty impressions are (1) 
That economy in government will be 
effected through more careful spending 
rather than by eliminating programs; 
(2) that military spending will continue 
to be large while foreign economic aid will 
be reduced; (3) that taxes must remain 
high for another year before even moderate 
cuts can be made; and (4) that public 
power development and river authorities 
will be pushed less vigorously. Congress 
will continue to be somewhat conserva- 
tive, the new President a little less so. 
A tendency to leave many problems to the 
separate states is expected. Business 
is expected to continue at high levels 
through most of 1953. 


New Administrative Approach 


With the exception of the several Cabi- 
net appointments, including Charles 
E. Wilson, an engineer, as Secretary of 
Defense, and Gov. Douglas McKay 
of Oregon for the Interior Department, 
this column professes complete ignorance 
in respect to one of the burning questions 
of the day—namely, who will be the key 
figures in the technical activities of the 
new administration. That there will 
be a new approach to performing the 
tasks at hand is almost as certain as that 
there will be new administrators to carry 
on. As an example, DPA and NPA 
have held controls regulations in high 
regard as machinery for use in time of 
dire national emergency regardless of 
their actual need in the current situation. 
The original priorities system for con- 
struction was scrapped in favor of the 
elaborate Controlled Materials Plan 
on the theory that a dire emergency was 
possible and that the procedure needed 
to be perfected through a trial period in 
order to be adequate to serve in a crisis. 
We accepted this philosophy and actively 
participated in conferences designed to 
make the CMP questionnaire forms as 
acceptable as possible. As to whether 
such a system should now be continued 
for an indefinite period is quite another 
question. Standby organizations in 
government have not been successful. 
Some of the ablest administrators have 
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Field Representative ASCE 


gone on record unequivocally against 
them, believing that crises do not follow 
set patterns; that each crisis is unique 
and can best be met by a completely 
new organization. 


Construction Controls 


With this in mind, efforts have been 
made to have NPA controls removed for 
construction except for such situations 
as indicate an urgent current need for 
them. If it isa fact that there isan ample 
supply of steel except for certain heavy 
plates, large structural shapes and wide- 
flange beams and if the standby organiza- 
tion philosophy is discarded, then ob- 
viously whether controls should be re- 
laxed on April 1 or January | or whether 
two tons or ten tons may be self-author- 
ized are petty questions that do not go to 
the heart of the matter. A concession ob- 
tained at a recent meeting by a task force 
of NPA’s own Construction Advisory 
Committee was that CMP tickets will 
be valid beyond the quarter for which 
they were issued. In fact, unused Fourth- 
quarter 1952 tickets will take precedence 
over regular first-quarter 1953. tickets. 
Meanwhile, structural fabricators are 
worrying about getting orders for next 
year. 


Need for Establishing Public Works Criteria 


At a recent meeting of a new U. S. 
Chamber of Commerce committee of 
which ASCE Past-President Ezra Whit- 
man has been named a member, there 
was a discussion of the public works 
field, particularly in regard to establish- 
ing criteria for the needs for highways 
and other public works. This office 
has long and vigorously maintained that 
the establishment of criteria for need in 


ASCE MEMBERSHIP AS OF | 
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Members...... 8,252 
| Associate Members 10,574 
Junior Members 
Affiliates 68 
Honorary Members... .. . 42 
(November 9, 1951... . 35,648) 


the fieid of public works is a part of 
engineering planning and engineering 
economics, strictly an engineering func- 
tion. In the field of housing which is 
subject to the play of forces of a free 
market, economists not trained in engi- 
neering may effectively deal with the 
establishment of criteria for need but 
the corresponding function in respect to 
public works must be handled by engi- 
neering planners. It is believed the new 
committee will have adequate engineer- 
ing advice and that some new clarifying 
principles may be stated. 

The Paley Report, ‘Resources for 
Freedom,"’ was mentioned in this column 
last month. Parts of the report are es- 
sential reading for many engineers and 
industrialists. Although mining and chem- 
ical engineers will be most interested, 
others should have some acquaintance 
with this study of our country’s resources. 
The report previews our materials situa- 
tion for the coming quarter century, 
making allowances for population growth, 
increases in productivity, the world sup- 
ply situation and similar pertinent factors. 
It does not give final solution but rather 
may be viewed as posing problems and 
suggesting approaches. 

The National Security Resources Board 
has reviewed the report and has received 
suggestions for its implementation from 
22 interested government agencies. 
About two-thirds of the approximately 
eighty suggestions received are believed 
to warrant some present action. The 
forthcoming NSRB report will suggest 
implementation through (1) government 
aid to private enterprise (research, etc.), 
(2) improving the economic environ- 
ment (taxes, etc.), (3) regulatory actions, 
(4) development of resources where govern- 
ment produces under specific law (nuc- 
lear energy, water power), (5) publicly 
owned resources, (6) efficient use by 
government as a consumer (specifications 
for purchase), (7) development of re- 
sources of the free world, (8) develop- 
ment of adequate resources for total 
war, and (9) providing a continuing policy 
for resources development. 

Such a study as the Paley Report often 
sparks a great conservation meeting. 
A new group, ‘Resources of the Future, 
Inc.,”’ will hold a major national con- 
ference in Washington in March 1953. 
Of extremely great importance to engi- 
neers is the fact that this great gathering 
will discuss not only the Paley Report 
but also the report of the President's 
Water Policy Commission and also parts 
of the Hoover Report relating to resources 
development and conservation. 

Best wishes for the Holiday Season to 
all our readers. 


Washingion, D.C. 
November 24, 1952 


(Vol. p. 1047) 71 


| | 
= 


| 


Alfred Noble Prize Goes 
To Mechanical Engineer 


This year's winner of the Alfred Noble 
Prize is Myron Tribus, director of icing 
research and visit 
ing assistant pro- 
fessor of chemical 
engineering at the 
University of Michi- 
gan, for a paper, 
“Intermittent Heat- 
ing for Aircraft Ice 
Protection with Ap- 
plication to Propel- 
lers and Jet En- 
gines,"’ published in 
the ASME Trans- 
actions for November 1951. 

A mechanical engineer and member of 
the ASME, Dr. Tribus was educated at 


Myron Tribus 


the University of California at Berkeley, 
receiving the B.S. degree in chemis- 
try in 1942 and a Ph.D. in engineering in 
1950. He taught at the University of 
California in Los Angeles in 1931 and 
1942 and, again, from 1946 to 1950. 
During the war (1942 to 1946) he was a 
captain in the U.S. Air Force in charge of 
airplane icing research at Wright Field, 
Ohio, In addition to his teaching duties 
at the University of Michigan, Dr. Tribus 
is consultant to the Aircraft Nuclear Pro- 
pulsion Division of General Electric on 
heat-transfer problems associated with 
nuclear propulsion. Author of many 
technical papers and publications, he re- 
ceived the Wright Brothers Medal of the 
SAE, in 1945, for his ““Report on the De- 
velopment and Application of Heated 
Wings,” and the Thurman H. Bane Award 
of the Institute of Aeronautical Sciences 
for “icing research.” 


Tennessee Valley Engineers Have Two-Day Meeting 


The annual fall meeting of the Tennes- 
see Valley Section, held in Chattanooga 
on November 7 and 8, was attended by 
about 150 members and their families and 
guests. ASCE officers at the Friday 
morning session, devoted to the business 
of the Section, were Edmund Friedman, 
Vice-President for Zone II; James A. 
Higgs, Director for District 10; and As- 
sistant Secretary E. Lawrence Chandler. 
In the balloting for Section officers for 
1953, Clifford A. Betts, 1952 president of 
the Chattanooga Sub-Section, was elected 
Section president, and Sydney Smith, of 
the Holston Sub-Section, Section vice- 
president. 

Dr. Raymond R. Paty, director of the 
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TVA, was principal speaker at the Friday 
luncheon. Other speakers during the 
two-day program were Albert F. Porzel- 
ius, manager of the Chattanooga City 
Water Co., and Ross H. Bryan, Nashville, 
Tenn., consultant, whose respective talks 
on ‘“Aldrich-Type Water Filters’’ and 
“Prestressed-Precast Concrete’’ constitu- 
ted the technical program; and David A. 
Lockmiller, president of the University of 
Chattanooga, who gave the principal ad- 
dress at the Friday evening dinner dance. 

A Saturday morning inspection trip to 
the Chattanooga Filtration Plant to see 
the new Aldrich-type water filters was 
followed by a barbecue planned by Mr. 
Porzelius and his staff. 


Photographed at Fri- 
day luncheon are 
(seated, left to right) 
Dr. Raymond R. Paty, 
director of TVA and 
principal speaker and 
Clifford A. Betts, 
newly elected Sec- 
tion president. Stand- 
ing are ASCE Direc- 
tor James A. Higgs; 
ASCE Vice-President 
Edmund Friedman; 
and Don H. Mattern, 


Presentation of the Alfred Noble Prize 
to Dr. Tribus is being made at the an- 
nual meeting of the ASME, held in New 
York City during the week, November 
30-December 5. 


Coming Events 


Cleveland—Meeting at the Cleveland 
Engineering Society on December 19. 


Kansas— Meeting 
on December 12. 


in Topeka, Kans., 


Los Angeles—Dinner meeting at the 
Alexandria Hotel, Los Angeles, on December 
10, at 6:30 p.m. The Junior Forum will 
also meet at the Alexandria Hotel on De- 
cember 10, at 5:45 p.m. Weekly luncheon 
meetings of the Junior Forum every 
Friday at the Hotel Clark Coffee Shop, 
at 12 noon. 


Maine—Third annual highway confer- 
ence sponsored by the Maine Section in co- 
operation with the Maine State Highway 
Commission and the University of Maine 
Student Chapter, will be held at the Uni- 
versity of Maine campus, Orono, on De- 
cember 19 and 20. 


Maryland—Dinner meeting at the En- 
gineers Club of Baltimore, on December 10, 
at 7 p.m., preceded by cocktail hour at 
6 p.m. 


Metropolitan Section—Meeting in the 
Engineering Societies Building, 33 West 
39th St., New York, N. Y., on December 17, 
at 8p.m. Meeting of the Junior Branch in 
the ASCE Board Room, 33 W. 39th Street, 
on December 10, at 7:30 p.m. 


Northwestern—Dinner meeting at the 
Curtis Hotel, Minneapolis, Minn., on 
January 5, at 6:30 p.m. 


Philadelphia—Joint meeting with ASME 
at the Engineers’ Club on December 9. 


Pittsburgh— Meeting in the Pittsburgh 
Room of the William Penn Hotel, on De- 
cember 16, at 8 p.m. 


Providence—Meetings on the second 
Thursday of each month at 8 p.m., at the 
Providence Engineering Society auditorium. 


Sacramento—Weekly luncheons every 
Tuesday at the Elks Temple, Sacramento, 
at 12 noon. 


San Francisco—Dinner meeting at the 
Engineers Club, San Francisco, Calif., 
on December 16, at 6 p.m. Informal lunch- 
eon at the Engineers Club every Wednesday. 


Tacoma—Annual stag night at the Al- 
lenmore Golf Club House, Tacoma, on Dec- 
ember 12. Officers for 1953 will be nomi- 
nated. 


Tennessee Valley—Holston Sub-Section 


1952 president of Sec- will hold its annual Family Christmas 
tion. Party on the evening of December 19. 
December 1952 e CIVIL ENGINEERING 
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Branches of Texas 
Section Elect Officers 


The ten Branches of the Texas Section 
have met in recent weeks to elect new 
officers for the coming year. They will 
be as follows: 

Austin Branch: W. A. Grasso, presi- 
dent; Robert L. Lowry, vice-president; 
and W. D. Ramey, secretary-treasurer. 

Brazos Branch: FE. L. Harrington, 
president; Codie Wells, vice-president; 
and W. H. Nedderman, secretary-treas- 
urer. 

Corpus Christi Branch: W. C. Klett, 
president; W. A. Raatz, vice-president; 
and Henry H. Nau, secretary-treasurer. 

Dallas Branch: W. Scott McDonald, 
president; C. H. Meers, vice-president; 
and L. A. Lankford, secretary-treasurer. 

El Paso Branch: H. H. Corbett, presi- 
dent; E. J. Umbenhauer, vice-president ; 
and J. R. Bustamante, secretary-treas- 
urer. 

Fort Worth Branch: Albert C. Allen, 
president; Harland H. Hester, vice- 
president; and J. B. Mapes, secretary- 
treasurer. 

Houston Branch: A. L. Bahn, Jr., 
president; Adrian Pauw, vice-president; 
and R. A. Rait, secretary-treasurer. 

Paris Branch: S. Glen Fry, president; 
J. W. Cravens, vice-president; and H. H. 
Short, secretary-treasurer. 

San Antonio Branch: Lydon A. Gil- 
man, president; W. F. Castella, vice- 
president; and A. L. Kincheloe, secre- 
tary-treasurer. 

Southeast Branch: Harold A. Barr, 
Sr., president; Charles L. Davidson, 
vice-president; and W. C. Schoeller, 
secretary-treasurer. 


Soil Mechanics Symposium 
in Mohawk-Hudson Section 


To acquaint the engineer who does not 
specialize in soils, with the scope, equip- 
ment and limitations of the science of soil 
mechanics, the Mohawk-Hudson Section 
sponsored an all-day symposium in the 
field at the Soil Laboratory of the New 
York State Department of Public Works, 
Lathams, N.Y., on November 8. Talks, 
of a non-theoretical nature, were given by 
E. J. Kilcawley, of Rensselaer Polytechnic 
Institute; G. McAlpin, W. P. Hoffman, 
W. J. Dennis, and N. Sinacori, of the State 
Soil Laboratory: and P. C. Rutledge, of 
the firm of Moran, Proctor, Mueser and 
Rutledge. More than 75 engineers at- 
tended the talks and guided tours through 
the laboratory. 
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Part of group of Wisconsin Section engineers attending recent dinner meeting at Racine is 
shown here. Dinner followed afternoon inspection tour of Oak Creek Power Plant project 
of Wisconsin Electric Power Co. on shores of Lake Michigan about 15 miles south of Mil- 
waukee. Estimated cost of the completed plant, which was begun in May 1951, is $100,000,- 
000. First 120,000-kw generating unit is expected to go into service soon, though delays 
in obtaining critical materials may cause postponement until spring. Dinner meeting was 
devoted to illustrated presentation of design and construction features. 


News of Local Sections Briefed 


Central Ohio 


Central Illinois 


Cleveland 


Florida 
Jacksonville 
Sub-Section 


Northwestern 
Sub-Section 


Kansas 


New Mexico 


1952 


October 21 


October 16 


October 16 


Qctober 17 


October 28 


October 20 


September 30 


October 2 


October 25 


DATE ATTENDANCE 


6] 


24 


24 


PROGRAM 


Luncheon featuring a talk by Harold J. 
Sykes, construction manager, Stone & 
Webster Engineering Corp., on what 
makes a construction job click. 

Dinner meeting. Reports were presented 
by several Section members on activities 
at the Centennial of Engineering celebra- 
tion at Chicago. 

Prof. T. C. Bannister, head of department of 
architecture, University of Illinois, spoke 
on the subject, “The First Iron-Framed 
Buildings,”’ at a dinner meeting. 

Guest speaker, George B. Sowers, consulting 
engineer, presented a talk on “Shore Ero- 
sion and Changing Lake Levels.” 


Round-table discussion of the Jacksonville 
Expressway, and the Arlington and Gil- 
more Street bridges was the highlight of 
the dinner meeting. Richey Green, State 
Road Department; Stanley Johnson, 
resident engineer on Arlington Bridge; 
and C. L. Lash, resident engineer on Gil- 
more Street Bridge led the discussion. 

Discussion of S. A. Greeley’s handbook, 
“Rates and Rate Structures for Water and 
Sewage Works,"’ was followed by showing 
of a film entitled, ‘Corrosion in Action.” 

Prominent guest speakers at dinner meeting 
included Dean D. V. Terrell, former Vice- 
President, Zone II, and Ernest E. Howard 
and Carlton S. Proctor, Past-Presidents of 
ASCE. 

The Hon. Chelsie J. Senerchia, Mayor of 
Miami, and an engineer, reviewed current 
and proposed city projects, at a dinner 
meeting. Edmund Friedman, Vice-Presi- 
dent, Zone II, reported on the Centennial 
Convocation. 

Fall meeting. Program consisted of business 
meeting: presentation of papers by W. E. 
Strohm, bridge engineer, New Mexico 
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October 15 5l 


October 14 


October 16 50 
September 23 55 
October 21 17 
October 8 64 
October 16 
September 25 eed 
October 9 89 


State Highway Department; Howard A. 
Persons, vice-president and chief engineer, 
Public Service Company of New Mexico; 
and John C. Thompson, project engineer, 
Middle Rio Grande District; luncheon; 
and »fternoon inspection of the New Old 
Town Bridge. 

Annual meeting. Newly elected officers in- 
clude P. D. Davis, president; Edward B. 
Rice, first vice-president; Ralph E. 
Fadum, second vice-president; and James 
F. Pou, secretary-treasurer. Program fea- 
tured addresses by George D. Whitmore 
on “Engineering Applications of Photo- 
grammetry,”’ and Moses E. Cox on “Ex- 
pressway Construction in Atlanta.” 

Joint meeting with the Metropolitan Phila- 
delphia Chapter, American Public Works 
Association. Samuel S. Baxter, water 
commissioner, City of Philadelphia, spoke 
on the general subject of sewage and drain- 
age problems of a large city. 

Dinner meeting featured a speech by Francis 
G. Tatnall, manager of testing research, 
Baldwin-Lima-Hamilton Co., Philadel- 
delphia, Pa., on the subject of SR-4 
bonded wire strain gauge. 

Admiral William O. Hiltabidle, district civil 
engineer in charge of engineering, Eleventh 
Naval District, described events at the 
Chicago Centennial; and James Slater, 
chief public health engineer, San Diego, 
talked about the proposed City-County 
Health Department merger. 


Highlight of business meeting was election of 
officers for 1953. W. K. Seaman is presi- 
dent, and E. A. McDougle, secretary- 
treasurer. 

Newly elected officers include the following: 
Oscar L. King, president; and Robert F 
Collignon as secretary. Robert P. White, 
assistant superintendent of the Great 
Smoky Mountains National Park, de- 
scribed maintenance problems. 

Tennessee Valley Section president, Donald 
H. Mattern, related his experiences at the 
Centennial of Engineering celebration at 
Chicago 

Speaker of the evening, Henry Dougherty, 
Portland Cement Association at Memphis, 
Tenn., reviewed the history of prestressing 
concrete. 

Dinner meeting featured talks by a panel of 
speakers on the construction of the Oak 
Creek Power Plant. Inspection of the 
plant preceded the meeting. 


tour. 


1953 


ASCE Life Member Ralph L. Parshall ad- 
dresses Colorado A & M Student Chapter on 
“The Functions of ASCE and What It Can 
Do for You.’ In his talk, Mr. Parshall put 
heavy emphasis on the ASCE Code of 
Ethics, saying that it must be adhered to if 
engineering is to maintain its professional 
status. Mr. Parshall also covered the or- 
ganizational structure of ASCE, its aims and 
accomplishments. 


Scheduled ASCE Conventions 


SAN FRANCISCO CONVENTION 
Fairmont Hotel 
March 2-7 
1953 
MIAMI BEACH CONVENTION 
Casa Blanca Hotel 
June 17-19 
1953 
NEW YORK CONVENTION 


Hotel Statler 
October 19-23 


Members of South Dakota Branch of Northwestern Section meet at 
Pickstown, S. Dak., for conducted tour of Fort Randall Dam project 
during which they have opportunity to observe river-closure opera- 
tion being performed by hydraulic fill. Luncheon and a briefing 
session, conducted by George O. Evans, area engineer for Corps of 
Engineers in charge of construction of project, preceded inspection 
Shown here, in usual order, are E. C. Malmstrom; 
Von Seggern, president of Branch; T. W. Johnston, K. R. Marmion, 
and G. E. Cawelti. Background reveals a portion of the rolled 
earthfill and the discharge end of the outlets through which the 
river is being diverted. 


M. E. 
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PUMP 
PARADE 


many 
of the World’s 


Important Places 


For nearly 40 years buyers have believed in the soundness 
and progressiveness of Wheeler-Economy Pump engineer- 
ing. The reason is longer life. Case records show Wheeler- 
Economy Pumps operating 15 to 20 years without replace- 
ment of “major parts. Here is just a random selection of 
installations to prove Buyer Belief in Wheeler-Economy 
Pumps . 

They are installed in the White House as part of the new 
air conditioning system . . . An installation of large Wheeler- 
Economy Pumps is playing a part in one of the most 
isolated and vital spots in the South Pacific. Three Wheeler- 
Economy Pumps are installed in a jet engine laboratory 
pumping river water to cool generating engines . . . Wheeler- 
Economy Circulating Pumps furnish air conditioning in the 
world’s tallest building . . . There are Wheeler-Economy 
Pumps on many major ships . . . and huge Whecler-Economy 
Circulators in major central power generating stations . 
Near Wapato, Washington, Wheeler-Economy Pumps irrigate 
thousands of acres of agricultural land under the Grand Coulee 
Dam project . . 

And this is only a small part of the record. There are 


Wheeler-Economy Pumps for every pumping need from small 
units for equipment manufacturers to giants of 200,000 GPM. 


There's a distributor or district office as 
near as your phone. Look him up. 


ECONOMY PUMPS, INC. DIVISION OF C. H. WHEELER MANUFACTURING 
19TH AND LEHIGH,’PHILADELPHIA 32, PA. 
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NEWS BRIEFS... 


Slight Decline Reported in October Construction Activity 


Expenditures for new construction in Oc- 
tober declined slightly from the September 
total of $3.1 billion to $3.0 billion, according 


NEW CONSTRUCTION ACTIVITY 
3.0 


Monthly Data 
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Slight seasonal decline in construction ac- 
tivity in October from high September level 
is indicated in Department of Commerce 
curves. 


to preliminary estimates of the U.S. Labor 
Department's Bureau of Labor Statistics 
and the Building Materials Division of the 
U.S. Department of Commerce. The de- 
cline was somewhat less than expected for 
the time of year largely because private 


building construction held about even with 
the September dollar volume. October 
marked the fifth successive month in which 
total dollar outlay for new construction was 
5 percent or more above the monthly total 
for a year ago. 

Both private and public construction ex- 
penditures declined less than seasonally 
this October to totals of $1,982 million and 
$1,025 million, respectively. In the private 
sector, residential building remained steady 
at just above the billion-dollar level, and 
among the various types of non-residential 
building construction, school, church, com- 
mercial and industrial building rose some- 
what. Public-utility construction declined 
5 percent from September largely because of 
declines in new work in the electric light, 
power, and gas utility group. 

Vor the first ten months of this year, new 
construction expenditures totaled $27,025 
million, 4 percent above the amount for the 
same period in 1951. When adjusted for 
price changes, however, construction activ- 
ity was at essentially the same level for both 
years. 

Private expenditures for new construc- 
tion have been exceeding the 1951 monthly 
level since July, and by the end of October 
totaled $18,066 million—almost equalling 
last year’s January-October estimate. For 
the first ten months of 1952, the dollar vol- 
ume of private residential construction 
alone was slightly in excess of the entire 
public total. Public expenditures, totaling 
$8,959 million, were 16 percent higher this 
year than last, the increase being largely at- 
tributable to more military and naval fa- 
cilities. Expenditures for public industrial 
construction were 80 percent higher this 
year, and for military and naval projects 60 
percent higher. However, dollar outlays on 
the latter are running at significantly lower 
levels than originally expected because of 
extensive downward revisions received from 
the Corps of Engineers. 


Expressway Plan Developed for City of Milwaukee 


Preliminary plans for a comprehensive 
expressway system for the City of Milwau- 
kee, Wis., have been made by Ammann & 
Whitney, consulting engineers of New York, 
and Nathan Cherniack, M. ASCE, econo- 
mist and traffic consultant. Authorized to 
study the city’s serious traffic problem and 
to suggest a solution to it, the engineering 
consultants base the proposed system of ex- 
pressways on factors of land use, economics, 
and a comprehensive city traffic pattern as 
predicted for the year 1980 


76 (Vol. p. 1052) 


The traffic pattern was developed from a 
1944-1945 Origin-Destination Survey made 
by the U. S. Bureau of Public Roads, the 
State of Wisconsin, and the City of Milwau- 
kee. This survey, which analyzed the 300,- 
000 daily vehicle trips made in the metro- 
politan area at that time, has since been 
brought up to date. New traffic counts in- 
dicate that there has been a 100 percent in- 
crease in traffic since the survey was made. 
In the next thirty years, an increase of 
about 50 percent over today’s figures—a 


December 


total of about 900,000 trips daily—is ex- 
pected. 

The proposed system consists essentially 
of four parts—two east-west routes, and two 
north-south routes—as shown on the ac- 
companying map. Totaling almost 24 
miles within the city, the routes form an in- 
terior cordon of limited-access roads con- 
necting with the principal highways leading 
into the city. The primary expressway is 
the east-west route which bounds the down- 
town area on the south from Lake Michigan 
to 10th Street, and then follows the aban- 
doned Rapid Transit Company right-of-way 
to the west. Another major element is the 
north-south route which runs from a con- 
nection with Highway 41 on the south to 
link with Highway 141 on the north, passing 
through the city just west of the downtown 
area. A third is the 44th Street route, ex- 
tending from the south city limits near 44th 
Street to the northwest corner of the city. 
The fourth is the North Avenue route, pro- 
viding a northerly connection between the 
north-south and 44th Street routes. 

The east-west and north-south routes will 
provide direct access from the downtown 
area to outlying areas and to major state 
highways. The 44th Street route will act 
as a connection to the important, rapidly 
developing areas northwest and southwest 
of the city. The North Avenue route com- 
pletes the inner cordon which provides alter- 
nate routes for drivers crossing the city 
diagonally, thereby reducing the pressure of 
traffic on the main north-south and east- 
west routes. It will greatly benefit the 
north side of the city by relieving the present 
heavily traveled east-west streets. 

Four complete interchanges provide for 
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— City routes 

m--Extended 
system 
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Milwaukee 


City limits 
(July 1952) 


General location plan of Milwaukee Express- 
way System that takes into account antici- 
pated traffic growth up to 1980. 
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the flow of traffic between the four routes, 
permitting through and turning movements 
to be made directly and continuously with- 
out reducing the capacity of the expressway 
lanes. Simplified as much as practicable, 
all turning movements are started in the 
direction the drivers plan to take, thus re- 
ducing confusion. 

Divided by a 12-ft center mall, the pro- 
posed expressway will have a six-lane road- 
way—three lanes in each direction—with 
the exception of the 44th Street Express- 
way, which will have only four lanes. Each 
of these 12-ft-wide lanes has been designed 
to carry the traffic of three or four normal 
city street lanes, allowing it to move safely 
and continuously at 50 mph. Through 
residential and most commercial areas the 
recommended expressways are depressed 
and completely landscaped. 

The engineering report estimates the 
cost of 20.4 miles of the proposed express- 
way system at approximately $158,000,000 
—$100,000,000 for construction, and the 
remainder for real estate. To expedite 
construction, the report recommends a pro- 
gram of financing “by utilization of current 
funds and bond issues within the present 
bonded debt limit supported by a county- 
wide vehicle or property tax.” 


Trucks Start Rolling 
On WASHO Road Test 


Controlled truck traffic was started early 
in November on a special test road south of 
Malad, Idaho, in a new research project 
that will study the relative effects of various 
axle loadings on different thicknesses of as- 
phalt pavement. 

Known as the WASHO Road Test, the 
research project is sponsored by the high- 
way departments of eleven Western states, 
with the cooperation of the Bureau of Public 
Roads, the Automobile Manufacturers’ As- 
sociation, the Truck Trailer Manufacturers’ 
Association, the petroleum industry and 
others. Administration of the project and 
the conduct of the research studies have 
been delegated to the Highway Research 
Board, which two years ago conducted simi- 
lar tests on a concrete pavement strip in 
Maryland. 

For the WASHO project, two test loops 
with 1,900 ft of two-lane straightaways 
made up of asphalt pavements of different 
thicknesses were constructed this summer, 
Truck semi-trailers with tandem-axle loads 
of 32,000 Ib are running in one lane of the 
southern test loop alongside vehicles with 
40,000-Ib tandem-axle loads in the adjacent 
lane. Simultaneously, vehicles with 18,000- 
and 22,400-lb single-axle loads are running 
in the two adjacent lanes in the north test 
loop. The trucks will operate for two nine- 
hour shifts daily, six days a week, until the 
pavement freezes. Traffic will be resumed 
in the spring and continued until each test 
section has been subjected to about 200,000 
applications of the test axles. 


Largest explosive blast ever set off on highway construction project lifts and crumbles 390,000 
cu yd of rock from Venezuelan mountainside to open deep cut on ten-mile, four-lane highway 
that is being pushed to completion by Venezuelan government between seaport of LaGuaira 


and capital city of Caracas. 


In preparation for blast, three tunnels were driven under moun- 


tain. Numerous tunnels were then driven from main tunnels to chambers, which were 


excavated to hold the explosive charges. 


In addition, explosives were loaded into vertical 


holes, drilled from the surface and bottomed between the tunnels. Built at estimated cost of 
$70,000,000 and called ‘‘Autopista,”’ spectacular project will eliminate 300 hairpin curves on 


old route and reduce driving time to 15 minutes. 


Section shown here is being constructed 


by Exploraciones, Voladuras y Drenajes S.A., under contract from the Venezuelan Ministry 


of Public Works, of which Henrique Siblesz is engineering director. 


courtesy Gardner-Denver Co., Quincy, Ill. 


Information and photo 


Contract Award Expands 
AEC Hanford Program 


Completion of negotiations with Kaiser 
Engineers, a division of the Henry J. Kaiser 
Company, for construction of the major part 
of the new expansion program of the Han- 
ford plutonium-producing project is an- 
nounced by the manager of the Hanford Op- 
erations Office of the Atomic Energy Com- 
mission. Contracts for designing the new 
plants have been signed with the Vitro Cor- 
poration of America, New York City, and 
the Charles T. Main Co., of Boston. The 
General Electric Co., operating contractor 
of the Hanford works, will furnish basic en- 
gineering design for the program. 

The Kaiser Engineers’ phase of the Han- 
ford construction program and other con- 
nected work yet to be awarded by the AEC 
will total approximately $138,000,000, ac- 
cording to George Havas, vice-president 
and general manager of Kaiser Engineers. 
The present contract comes to about $110,- 
000,000, of which nearly $60,000,000 will 
go for highly specialized equipment and 
construction materials. Later there will be 
several additional prime lump-sum con- 
tracts totaling about $28,000,000 for ap- 
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purtenant work, including an administra- 
tion building, shops, and chemical storage 
facilities. 

Work will begin in the late autumn. At 
the peak of construction, which will be 
reached late in 1953 or in the first half of 
1954, the construction force will number 
about 11,000. 


Engineers Named for New 
Delaware River Bridge 


Appointment of the engineering firms of 
Ammann & Whitney, of New York, and 
Modjeski & Masters, of Harrisburg, Pa., to 
act jointly in designing and supervising con- 
struction of a new $91,000,000 bridge across 
the Delaware River is announced by the 
recently created Delaware River Port Au- 
thority. Linking Philadelphia with Glou- 
cester, N.J., the project will require about 
four years for completion. The authority 
recently voted to have a seventh lane in- 
cluded in the plans. 
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Deck girders are poured as third and outermost concrete box of New York's Pier 57 awaits 
final positioning. First box, parallel to shore (foreground), and second box, perpendicular 
to shore, have already been seated ir final position on river bottom. Buoyancy of boxes 


will carry about 80 percent of completed pier. 
(See article, ‘Civil Engineering,"’ March 1952.) 


about 30 miles down river without mishap. 


Boxes cast at Haverstraw, N.Y., were floated 


Pennsylvania Begins Work 
On Turnpike Extension 


The first project in the construction of 
the 33-mile Delaware River Extension of 
the Pennsylvania Turnpike System, will get 
under way soon, following award of a $1,- 
680,930 low-bid contract to George M. 
Brewster & Son, Inc., of Bogota, N.Y. 
The initial project calls for the construction 
of structures and the grading and paving of 
a 1.72-mile section in Upper Merion Town- 
ship, Montgomery County. 

Bypassing Philadelphia, the Delaware 
River Extension will link Valley Forge, 
present eastern terminus of the turnpike, 
with the Delaware River. Ultimately it 
will connect with the New Jersey Turnpike 
by means of a new Delaware River bridge. 


Solutions to Highway 
Problems Are Sought 


Engineers are reminded that they can 
employ their technical know-how to good 
advantage by taking part in the recently 
announced General Motors contest for solu- 
tions to America’s critical highway problem. 
Prizes totaling $194,000 will be given for the 
best essays on the subject, ‘How to Plan 
and Pay for the Safe and Adequate High- 


78 (Vol. p. 1054) 


ways We Need.” A total of 162 state, re- 
gional, and national awards will be given 
for entries that are considered best by an 
independent board of five judges. 

A booklet giving background information 
about the highway crisis that will be help- 
ful in preparing entries may be obtained 
from any General Motors dealer or from 
General Motors Better Highways Awards, 
General Motors Bldg., Detroit 2, Mich. 
The contest closes midnight, March 1, 1953. 


Hudson River Opposed as 
Source of N.Y.C. Water 


Tentative plans for using the Hudson 
River as a permanent source of water supply 
for New York City have been dropped. In 
a recent letter to Irving V. A. Huie, M. 
ASCE, president of the New York Board 
of Water Supply, Mayor Impellitteri asked 
that body not to proceed further with a pre- 
vious request to employ outside engineers 
and consultants to study the Hudson River 
proposal, 

The original recommendation that the 
Board institute such studies was made last 
April by the Mayor's Committee on Man- 
agement Survey, an over-all city govern- 
ment survey group set up under former 
Mayor O'Dwyer. Since then the Mayor's 
Board on Management Improvement, a 


City Hall advisory group, has vetoed the 
suggestion for studying the use of Hudson 
River water. The report of the advisory 
group upheld the contention of the Board of 
Water Supply that the upper Delaware is 
the best available source of additional sup- 
ply. 

Further expansion of Delaware River wa- 
ter facilities by development of the Canons- 
ville project on the west branch has long 
been under consideration by the Board of 
Water Supply. The project has been ap- 
proved by the Board of Estimate and the 
State Water Power and Control Board. 


Applications for Science 
Foundation Awards Invited 


Availability of more than 500 awards for 
graduate study during the 1953-1954 aca- 
demic year in the engineering, mathemati- 
cal, physical, medical, and biological sci- 
ences is announced by the National Science 
Foundation. Fellowships are limited to 
United States citizens, and selections will 
be made solely on the basis of ability. The 
majority of the fellowships will go to gradu- 
ate students seeking masters’ or doctors’ 
degrees in science, although a limited num- 
ber of awards will be made to post-doctoral 
applicants. 

Applications for the current awards may 
be obtained from the Fellowship Office, 
National Research Council, Washington 25, 
D.C. Completed applications must be re- 
turned by January 5. 


Rising Electric Power 
Demand to Continue 


A forecast that the electric power shortage 
will continue well into 1955, and, probably, 
into 1956 was made by C. R. Beardsley, 
chief of the Power Requirements Branch 
of the Defense Electric Power Administra- 
tion, in an address before a recent meeting 
of District 2 of the American Institute of 
Electrical Engineers at Toledo, Ohio. Mr 
Beardsley based his prediction on the esti- 
mated electric energy required to serve com- 
bined civilian and defense needs. 

The DEPA energy requirements, he 
noted, are gross figures based on the as- 
sumption that established production goals 
will be attained; that there will be no sig- 
nificant economic change; that full mobiliza- 
tion will not take place; that government 
appropriation will be adequate; and that 
there will be little change in labor supply and 
hours of work. The effect of possible strikes 
or other stoppages is also ignored. 

Total electric energy requirements, based 
on commodity and use classifications, are 
estimated at 487.7 billion kwhr for 1952; 
559.7 billion kwhr for 1953; 624 billion 
kwhr for 1954; and 681.7 kwhr for 1955. 
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Military Manpower Needs 
And Resources Reviewed 


In response to renewed interest in the 
military manpower situation arising from 
General Hershey's announcement that it 
may be necessary to draft fathers next year 
to meet the requirements of the Armed 
Forces, the Engineering Manpower Com- 
mission of Engineers Joint Council has pre- 
pared a brief review of the military man- 
power situation. 

For the three-year period beginning July 1, 
1952, and ending June 30, 1955, the Armed 
Services will require for expansion and re- 
placement approximately 3,300,000 persons. 
From the pool of men 18'/2 to 26* there 
must be provided about 75 percent of the 
total requirements of 3,300,000, or about 
2,475,000. 

On June 30, 1952, Selective Service had 
a net pool of about 1,100,000 men. Of this 
number approximately 50 percent, or 550,- 
000, may be assumed to be actually avail- 
able for military service. The only sub- 
stantial additions to this pool will be the 
young men attaining the age of 18.¢ At the 
present time this number is about 1,050,000 
per annum, of which not more than 600,000 
each year, or a total of 1,800,000 for the 
three-year period, will actually be available 
for military service, whether by enlistment 
or induction. The total of 1,800,000 added 
to the 550,000 now available produces a 
total supply of 2,350,000 against probable 
needs of 2,475,000. 

According to the EMC, there does not 
seem to be much doubt that within the pe- 
riod of a year to a year and a half the Selec- 
tive Service System will have exhausted its 


reserves and must then look almost entirely 
to the 18'/s-year-olds for the filling of calls. 
All this, of course, will require a reexami- 
nation of Selective Service policies and pro- 
cedures if the requirements of the Armed 
Forces are to be met, since the 18'/»-year- 
olds will obviously not be sufficient in num 
ber to meet probable requirements. 

While there are about 1,000,000 men de- 
ferred for dependency as fathers, this pool 
would not produce more than 500,000 if all 
were drafted, and it may be assumed that 
the whole occupational deferment program 
will be reexamined before any such drastic 
action as the drafting of fathers is taken. 

At the present time about 194,000 college 
students are deferred, and it is this program 
that is bound to feel the impact of any re- 
vision of policy. It is assumed that the 
student-deferment program will continue 
for the current academic year, September 
1952 to june 1953, but that it will be dras- 
tically revised thereafter, probably upon the 
basis of selected areas, such as medicine, 
dentistry, veterinary medicine, engineering, 
the physical sciences and other critical 
areas. Industrial and other business de- 
ferments are bound to suffer, too, unless 
some procedure can be set up for providing 
Selective Service local boards with more 
complete and adequate information con- 
cerning registrants possessing professional, 
scientific, engineering, and other skills. 

So far as business is concerned, it may be 
assumed that with the exception of the rela- 
tively few skilled persons who may be de- 
ferred because of their importance to the 
civilian economy and defense production, 
the destiny of the physically fit young man 
is active military service for a minimum pe- 
riod of 24 months and that those who employ 


labor must look for it in the pool comprised 
of veterans, women, under-age and over-age 
persons and 4-Fs. 


* The liability of some registrants will be ex- 
tended to age 35 by reason of deferred status 

+ Men must register at 18, but are not liable for 
induction until 


NPA Releases Materials 
For 500 New Projects 


Controlled materials have been made 
available by the National Production Au- 
thority for the construction of 500 commer- 
cial, religious, municipal, and entertainment 
projects, with an estimated cost of almost 
$100 million. In addition, construction 
authorization was given 18 projects that 
required no accompanying allotments of ma- 
terials. Delivery of materials will be made 
toward the end of 1952 and in the first half 
of 1953. 

A breakdown of the allotments indicates 
that churches lead with 154 projects at an 
estimated cost of $29,000,000. Retail stores 
come next, with 77 projects costing $16,000,- 
000. There are 50 recreational and enter- 
tainment projects costing about $600,000. 
A breakdown by states places New York at 
the top with 44 projects, valued at nearly 
$14,000,000; California second with 38 
projects costing $5.000,000; and Texas 
third, with 36 projects totaling approxi- 
mately $6,000,000. 


Huge Freight-Car Yard Is 


Completed at Birmingham, Ala. 


Far-reaching effects of recent opening of Southern Railway Sys- 
tem’s Ernest Norris Yard at Birmingham, Ala. 
freight-car classification yard in the United States and the largest 
in the South—are reported from all areas of freight-car travel in the 
Project includes a 14-track receiving yard, with two of 
the tracks to be used as thoroughfares, a 56-track classification yard 
(shown here); two departure yards of six tracks and a thoroughfare 
track each; a six-track car repair yard; a 14-track local yard; anda 
variety of yard towers and buildings, including stock pens, refrig- 
erator car icing facilities, and servicing facilities. 
fication yard, car retarders and automatically-operated switches 
permit rapid ‘‘sorting’’ of freight cars into 56 different classifications 
without any reswitching. With facilities for 2,533 cars at one time, 
the yard can easily handle the 1,250,000 cars that Southern Railway 
System lines move annually in the Birmingham terminal area. 


country. 


the most modern 


In this classi- 
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Water Picture for October 


Severe drought conditions are reported for 
the Southeast and the Southern Mid- 
Continent area by the U.S. Geological Sur- 
vey in its summary of water conditions in 
the United States in October. In some areas 
of the Southeast, notably Louisiana and 
Mississippi, river flow was at a 14-year low 
Runoff continued deficient in northern 
Florida, too, though minor floods occurred in 
the southern part of the state. Water sup- 
plied for many North Carolina municipali- 
ties were reported critical, with Asheville 
having only about a week’s supply in stor- 
age at the end of the month. Other areas 
of severe drought are Texas and Oklahoma. 

In much of the rest of the United States 
runoff was deficient and groundwater levels 
were below average during the month. 
More of the West had below-normal runoff 
than has occurred for a long time. Colorado 
River flow was only 81 percent of normal, 
and the flow of the Columbia River at The 
Dalles barely above normal. Some reduc- 
tion in power generation was reported in 
both Washington and Oregon. 

Streamflow was also well below normal in 


most of the Northeast, including New York, 
Pennsylvania, and New England. How- 
ever, storage in the reservoirs of the New 
York City supply system was above average. 


New Chief of Army 
Engineers Appointed 


Selection of Maj. Gen. Samuel D. Sturgis, 
Jr., to be the new Chief of Army Engineers 
is announced by Secretary of the Army 
Frank Pace. General Sturgis, who is cur- 
rently commander of the Communication 
Zone of the Army in Europe, succeeds Lt. 
Gen. Lewis A. Pick, M. ASCE, who will re- 
tire at the end of November upon reaching 
the statutory retirement age of 62 (see 
“News of Engineers” item, this issue). 

Since it may be necessary for General 
Sturgis to remain in Europe some time in or- 
der to close out the business of his present 
command, General Pick will serve as head of 
the Corps until his return. 


Pocket-Size Computing 
Machine Is Developed 


Field parties and job inspectors required 
to make frequent on-the-spot computations 
of a high degree of precision wiil be immeas- 
urably aided by a new pocket-size computing 
machine of the single-step drum type (shown 
at left and below). 

The 8-oz machine, which is called “Curta,”’ 
can multiply an eight-digit number by a six- 
digit number and give an eleven-digit an- 
swer. Operating like a standard manual 
office machine, it can add, subtract, multi- 
ply, and divide. Additional information 
about Curta, which is manufactured in 
Lichtenstein, Europe, can be obtained from 
Serge A. Emery, 41 Shonnard Ave., Freeport, 
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Nomenclature for 
Curta, pocket-size 
computer, shows sim- 
ilarity to standard 
manually operated 
office machine (photo 
at left), In upper 
view, small size of 
computer is demon- 
strated by the way 
it fits snugly into the 
left hand. Digits 
are generally set up 
by the left hand, leav- 
ing the right hand 
free to turn the oper- 
ating handle. 
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River Development 
Planned for Poland 


Completion of extensive plans for river 
development in Poland is announced by 
the Polish Embassy in Washington. The 
program calls for flood prevention for an 
area of more than 1,700,000 acres, the 
building of hydroelectric power stations with 
an annual output of 2,000,000,000 kwhr, 
and construction of irrigation and drainage 
systems and a modern network of waterways 
to link commercial and industrial centers. 

The initial project in the river-develop- 
ment program will be improvement of the 
Vistula, which will be made navigable for 
its entire 621-mile length for vessels up to 
1,000 tons. At present only a 124-mile 
stretch is open to large vessels. To be 
undertaken in stages, the Vistula im- 
provement project includes construction of 
hydroelectric stations in the upper river, the 
creation of artificial lakes in the area near 
the mouth of the San River, and the build- 
ing of reservoirs for flood control and power 
generation on the main tributaries in the 
Carpathians. The Bug River will be de- 
veloped for generation of 400,000,000 kwhr 
annually. The principal canal construc- 
tion project will connect the Vistula and 
the Odra rivers, making it possible for the 
Vistula to carry heavy cargoes to and from 
the rich Silesian basin. 

At present less than half of the country’s 
3,000 miles of navigable rivers and canals 
is open to shipping, and only a small per- 
centage of its annual potential of 10,000,- 
000,000 kwhr from river sources is being 
used. Estimates place the economic bene- 
fits to be realized from the projected river 
development at more than $125,000,000 
annually. 


Aluminum Output Gains 
Despite Power Shortages 


Although power shortages cut the pro- 
duction of primary aluminum by more than 
16,000,000 Ib in September, as compared 
with August, the third quarter’s ouput ex- 
ceeded that of the preceding quarter by 2.2 
percent, according to an announcement 
from Donald M. White, secretary of the 
Aluminum Association. ‘‘The increase re- 
sulted from the new facilities which went into 


operation for the first time during the 
quarter,” Mr. White explained. “The 
480,850,855-lb quarterly output repre- 


sented a gain of 11.3 percent over the same 
quarter in 1951 when the total production 
was 431,883,793 lIb,”’ he added. 

Primary production during September 
was 153,764,606 Ib, an increase of 18 per- 
cent over the same month in 1951, when 
only 138,857,530 Ib were produced. ‘The 
difference in these totals is significant,’’ Mr. 
White pointed out, ‘““when we consider that 
power shortages also existed in September 
1951 but were not as serious as current con- 
ditions that are hampering normal output.” 
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Joint Group Will Study 
Municipal Construction 


To facilitate study of municipal construc- 
tion matters of mutual interest to general 
contractors and public works officials, the 
American Public Works Association and the 
Associated General Contractors of America 
have established a national joint committee 
that will consider questions submitted to it 
by representatives of both interests. The 
committee was set up at the suggestion of 
AGC President Arthur S. Horner, A.M. 
ASCE, of Denver. 

Committee co-chairmen are George R. 
Thompson, M. ASCE, city engineer of De- 
troit, for the APWA, and C. R. Ralph, of 
the Kaw Paving Co., Topeka, Kans., for the 
AGC. 


Annual Meeting of AAAS 
To Mark Two Centennials 


The 119th annual meeting of the American 
Association for the Advancement of Science 

to be held in St. Louis, Mo., December 
26-31—-will be part of Washingtor Univer- 
sity’s Centenary as well as the final event 
of the Centennial of Engineering. A wide 
attendance from the Midwest area, repre- 
senting educational institutions, research 
laboratories, and industry, is expected at 
the meeting, which will be devoted to the 
general theme, “The Contributions of 
Science and Mathematics to Engineering 
and Industry.”” There will be two prin- 
cipal symposiums of several sessions each— 
one on “The Nation’s Nutrition: from Soil 
to Cytoplasm,”’ and the other on ‘‘ Disaster 
Recovery,” covering floods, earthquakes, 
industrial disasters, and atomic blasts and 
all phases of recovery. 

Headquarters for the AAAS annual Ex- 
position of Science and Industry will be the 
Kiel Auditorium in St. Louis, which will 
also be the main information and registration 
center. Other sessions will be held at 
Washington University and the Jefferson and 
other hotels. 


Courses in Radiological 
Health Will Be Given 


A series of three two-week courses in 
Radiological Health Protection, including 
technical laboratory procedures, will be pre- 
sented in Cincinnati, Ohio, commencing 
January 19. The program, which is offered 
free to qualified applicants by the Public 
Health Service at its Environmental Health 
Center, has the objective of assisting health 
department employees and key personnel 
in other governmental and private organ- 
izations to achieve a working knowledge of 
hazards and problems related to use of X- 
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To meet special problems posed in Arctic operation of construction machinery, Engineer 
Research and Development Laboratories at Fort Belvoir, Va., have developed this experi- 
mental model construction tractor. Unit is provided with wide tracks; dozer with inside- 
type push arms to narrow overall width; and cab with heater and spring-loaded, quick- 
opening doors to permit speedy egress in case unit crashes through ice. Electric starter 
has been replaced with starting engine since standard batteries lose their power at low 
temperatures and engines require extensive cranking. Heating and insulating equipment 


for engine is also incorporated. 


rays, radioelements, neutron fluxes, and 
particle accelerators. 

Inquiries should be addressed to the Chief, 
Radiological Health Training Section, En- 
vironmental Health Center, 1014 Broadway, 


Cincinnati 2, Ohio. 


Atomic Research Center 
To Be Built in Europe 


Thirty nuclear physicists from ten 
European countries met in Amsterdam, 
Holland, early in October to select a site for 
a great European nuclear research labo- 
ratory. A location near Geneva, Switzer- 
land, was the unanimous choice of the 
group, representing member nations of the 
European Council for Atomic Research— 
an organization founded recently with the 
help of UNESCO. 

To be used exclusively for pure scientific 
research, the laboratory will house what may 
be the most powerful atom-smashing cos- 
motron in the world—a huge accelerator that 
will be rated at 30,000 million electron volts. 
There will also be a synchro-cyclotron, with 
a rating of 600 million electron volts. About 
seven years will be required for building and 
equipping the laboratory, and the annual 
total cost to the participating countries will 
be about $4,000,000. Results of the re- 


1952 


search will be supplied freely to all member 
nations of the European Council for Atomic 
Research. 


Alaska Pushes Defense 
Construction Program 


For the convenience of contractors inter- 
ested in bidding on Alaska defense con- 
struction projects, a Prospectus of Con- 
struction listing many types of construction 
to be erected during 1953, under a program 
approximating $250,000,000, has been made 
available by the Alaska District of the 
Corps of Engineers. Alaska defense con- 
struction contracts are awarded by the 
Alaska District Engineer on the basis of 
open competitive bidding, with any con- 
tractor invited to bid. There are 112 pro- 
posed construction projects scheduled under 
the 1953 program, and a number of addi- 
tional projects are carried over from earlier 
programs. It is hoped to have the bulk of 
the funds under contract by April 1953. 

Requests for the construction booklet— 
containing late information on types of 
contracts, transportation facts, facilities for 
contractors, weather, labor, and construc- 
tion under way—should be addressed to the 
Seattle office of the Alaska District Engi- 
neer, 300 Exchange Bldg., or to its Anchor- 
age, Alaska, headquarters. 


(Vol. p. 1057) 81 


ae Army Develops Special Tractor for Arctic Use 


New Welding Contest 
Open to Undergraduates 


Rules and conditions governing the sixth 
annual competition of the Lincoln Arc 
Welding Foundation's Engineering Under- 
graduate Award Program have now been 
released. The 46 awards, totaling $6,750, 
will be made for the best designs of a ma- 
chine, machine component, structure, or 
structural part designed for welded con- 
struction. Duplicate awards will be made 
for the best entries in both mechanical and 
structural design. In addition, there will 
be three grand awards for the best of the 
program designs. In order not to interfere 
with normal school curricula, entries will 
be limited to twenty pages, and under- 
graduates will be permitted to complete 
their program entries after graduation. 

A rules and conditions booklet, giving 
suggestions for subject matter, a bibliog- 
raphy, and previous award titles illus- 
trated with drawings, is available from the 
Lincoln Foundation, Cleveland 17, Ohio 


AGC Nominates New 
Officers for 1953 


The nomination of C. P. Street, secretary 
and manager of McDevitt & Street Co., of 
Charlotte, N.C., for 1953 president of the 
Associated General Contractors of America 
is announced by the Association. Mr. Street 
is currently serving as vice-president. John 
MacLeod, president of the Macco Corp., of 
Paramount, Calif., was nominated for vice- 
president. Voting will be by letter ballot, 
and the new officers will be installed at the 
conclusion of the AGC annual convention 
in Miami, Fla., in March. 


ACI Officers Announced 


Henry L. Kennedy, M. ASCE, manager 
of the Cement Division of the Dewey & 
Almy Chemical Co., Cambridge, Mass., 
has been nominated for a one-year term as 
president of the American Concrete Insti- 
tute. Charles S. Whitney, M. ASCE, 
member of the New York consulting firm of 
Ammann & Whitney, will begin a two-year 
term as vice-president, and C. H. Scholer, 
M. ASCE, head of the department of applied 
mechanics at Kansas State College, will 
complete the second year of a two-year term 
to which he was elected last year. New 
directors, nominated for a three-year term, 
are Federico Barona de la O, Arthur P 
Clark, A.M. ASCE, Jay E. Jellick, and Ver- 
non P. Jensen, M. ASCE. 

Installation of the new officers will take 
place at the February 1953 convention of 
the ACI, to be held in Boston. 
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Contract Awarded for 
Thruway Bridge Piers 


Award to the Merritt-Chapman & Scott 
Corp., New York building firm, of a $11,- 
772,520 low-bid contract for fifteen deep wa- 
ter pier foundations, including ten of buoy- 
ant design, for the Thruway Bridge across 
the Hudson River between South Nyack 
and Tarrytown is announced by Bertram 
DD. Tallamy, A.M. ASCE, chairman of the 
New York State Thruway Authority. 

Construction of the special foundations 
will involve use of ten giant watertight boxes 


R. Robinson Rowe, M. ASCE 


“Our whimsical fiction of harmonization 
of train whistles by governing passing speeds 
at Toonerville has provoked some inter- 
esting repercussions,’’ announced Professor 
Neare. “One of the repercussers denies 
that locomotives tweet or woof; he says 
they toot. Another, quite indignantly, de- 
mands that reform begin with the solo 
whistle, converting its strident diminished 
minor triad to some euphonious interval. 

“However, persisting in our whimsy that 
whistles are monotonic and that two differ- 
ent ones on passing trains can harmonize in 
perfect fourths and fifths, major thirds and 
minor sixths, can you tell us, Joe, the speed 
of the faster train?” 

“I can’t even guess, Professor,” con- 
fessed Joe Kerr. “I learned about the 
Doppler effect in Tech, but you have to go 
to a conservatory to learn about musical 
fractions. My sister Fay did, and she tells 
me a third plus a fifth is a seventh. Silly, 
isn’t it?”’ 

“Joe has a point there,” agreed Cal Klater, 
“but those musical ‘fractions’ are really in- 
tervals, expressible also as the pitch ratio 


Fig. 1. Tuneful Toots (a) at Toonerville and 
wrong answer (b) to new problem. 


December 


of reinforced concrete, half the size of the 
city block, to provide a buoyant pier base 
resting on the silty river bottom. With 
solid rock too far below the sufface at some 
points for effective and economical pier sup- 
port, the air-filled caisson design was evolved 
to solve the problem. Two of the founda- 
tion boxes will be 184 ft long, 100 ft wide, 
and 40 ft high, and will weigh approxi- 
mately 18,400 tons. Two will be 120 ft 
long, 60 ft wide, and 40 ft high, and the other 
six will be the same height but slightly 
smaller. In constructing the boxes, the 
contractor will follow much the same pro- 
cedure recently used in building the sub- 
structure sections for the city’s Pier 57. 


of two notes. Ratios for the four given 
intervals are 3:2, 4:3, 5:4 and 8:5, that is, 


. the apparent pitches of approaching and 


retreating whistles, expressed in vibrations 
per second reaching a Toonerite ear, must 
be related by these four ratios. 

“I found it convenient to express speeds 
in machs, x being the speed of the Tweeter 
Limited, y the speed of the Woofer Express, 
and unity the speed of sound. Then, if m 
and n are pitches of whistles when station- 
ary, their apparent pitch when approach- 
ing will be m/(1 — x) and n/(1 — y) respec- 
tively, and the apparent interval will be 
a perfect fifth if these apparent pitches 
have the ratio 3:2, or if 


3n(1 — x) = 2m(1 —y). . . (1) 
The other ratios can be represented in the 


same way for combinations of approaching 
and retreating trains: 


4n(1 + x) = 3m(1 + y) . . (2) 
5n(1 + x) = 4m(1 — vy) . . (3) 
8n(1 — x) = 5m(1 + y) . (4) 


“Now if we double Eq. 1 and subtract 3 
from it, we find directly that x = '/, with- 
out using the other two equations. So my 
answer is that the Tweeter runs one-eleventh 
as fast as sound.” 

“A good way to leave it, Cal, as the 
engineman would have to vary speed with 
temperature. In mph at 42°F, sound 
travels at 750.2, which is divisible by 11 
and 31, sox = 68.2 and y = 24.2 mph. 

“These answers being in exact tenths in- 
stead of integers remind me of the rabbit 
corral at the zoo, laid out in the shape of a 
right triangle. When the rabbits multi- 
plied, the cage was enlarged by adding 5 ft 
to each leg and 6 ft to the hypotenuse. 
The original dimensions might have been 
4.8, 28.6 and 29 ft respectively, except that 
all three were integers. Joe, will you find 
me the dimensions for a small cage for cot- 
tontails, and Cal, a larger one for jacks?” 

[Cal Klaters were: Stoop (John L.) Nagle, 
A. Nuther Nutt, Richard Jenney, Fred W. 
Morrill, T. J. Ogburn III, and Marvin 
(Sauer Doe) Larson. Also acknowledged is 
a flood-routing solution of the September 
two-tank problem from David M. Rockwood. | 
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Edward Flad, Veteran 
Society Member, Dies 


Edward Flad (M. '88) retired engineer of 
St. Louis, Mo., and former ASCE Director 
(1911) died on October 13, at the age of 92. 
Joining the Society as a Junior in 1885, Mr. 
Flad was the oldest 
member of ASCE in 
point of affiliation. A 
graduate of Wash- 
ington University, he 
entered private prac- 
tice in 1889 as a mem- 
ber of the St. Louis 
consulting firm, John- 
son & Flad. During 
his long career, Mr. 
Flad held such public 
appointments as 
water commissioner 
and member of the 
Board of Public Improvements for the City 
of St. Louis (1899-1903); member of the 
Public Service Commission, State of Mis- 
souri (1917-1921); and member of the 
Mississippi River Commission (1924-1948). 
He maintained his consulting practice in 
the periods between public appointments 
and from 1921 until his recent retirement. 


Edward Flad 


Alexander Joseph Berea (A.M. '29) since 
1944 office engineer with George L. Glover 
Co., Inc., New Orleans, La., died on Sep- 
tember 27, at the age of 54. Mr. Berea 
had been employed as an estimator by 
several New Orleans firms including the 
Doullut & Williams Co., the Rouprich Con- 
struction Co., and the W. Horace Williams 
Co., Inc., and had also engaged in private 
practice in New Orleans for several years. 
He was an alumnus of Tulane University. 


George Ray Boyd (M. '20)) who retired on 
June 30 as an engineer in the U.S. Depart 
ment of Agriculture, died at his home in 
Silver Spring, Md., on September 16. 
He was 69. Mr. Boyd entered the De- 
partment in 1908 and during 44 years of 
continuous service filled many responsible 
assignments. He had been assistant chief of 
the former Bureau of Agricultural Engi- 
neering and for many years was head of the 
division of mechanical processing of farm 
products in the Bureau of Plant Industry, 
Soils and Agricultural Engineering. Mr. 
Boyd was a graduate of lowa State College 
and a veteran of World War I. 


Roy McGarvey Buck (M. '42) captain in 
the Corps of Engineers, died at his home in 
Boise, Idaho, on September 21, at the age of 
64. In government service for many years, 
Captain Buck had participated in land and 
cadastral surveys in Manila, and had been 
with the U.S. Geological Survey at Boise, 
and the Bureau of Highways at Coeur 


d'Alene, Idaho. He had also been em- 
ployed by several private business organiza- 
tions including the Washington Water 
Power Co., and the Colonial Building Co., 
Spokane, Wash. He was a veteran of both 
world wars. 


Edward Burr (M. '91) brigadier general, 
U.S. Army (retired) of Washington, D.C., 
died at the Walter Reed Hospital in that 
city, on April 15. The 93-year-old general 
was one of the oldest members of the Society 
in point of affiliation, being thirteenth on the 
list of veteran members. A graduate of 
the U.S. Military Academy in 1882, General 
Burr rose to the rank of brigadier general 
by the time of his retirement in 1923. He 
had been stationed in the Philippines, 
France, and the United States, and had held 
special assignments such as assistant to the 
Chief of Engineers, assistant to the Engi- 
neer Commissioner at Washington, D.C., 
and a member of the Joint Army and Navy 
Board on Panama Canal Defenses. 


Richard Davenport Chase (A.M. '(0)) con- 
sulting engineer of New Bedford, Mass., 
died in that city on October 18, at the age of 
82. A specialist in the design and con- 
struction of filter plants and water supplies, 
Mr. Chase was associated at various times 
with Allen Hazen, consulting engineer of 
New York, the National Board of Fire 
Underwriters, and the Air Nitrates Corp. 
He was connected with the installation of 
the water supply at Fort Dix, N.J., during 
World War I, filter studies for the Boston 
water supply, and construction of the Cobble 
Mountain, Calavéros and San Pablo dams. 
Mr. Chase was graduated from the Massa- 
chusetts Institute of Technology in 1892. 


Leo Francis Crowley (A.M. '32) who was 
recently promoted from senior associate 
civil engineer to engineer of surveys in the 
City Engineer's Office, Detroit, Mich., after 
35 years of service, died on August 24. He 
was 56. Mr. Crowley had attended the 
University of Detroit. A lieutenant com- 
mander in the Navy Civil Engineer Corps, 
Mr. Crowley served with the 8ist Construc- 
tion Battalion in the European Theater in 
the recent war. In 1950 he was national 
president of the Seabee Veterans of America. 


Richard William Denner (].M. ‘51) of 
Enid, Okla., was killed in Korea on August 
15, while serving as a lieutenant, in the 
Corps of Engineers. He was 23 years old. 
Lieutenant Denner graduated from the 
University of Oklahoma with the bachelor 
of science degree in June 1951, and then 
entered the armed forces. He was the 
winner of an Oklahoma Section prize of 
Junior membership in the Society. 


Andrew Jackson McKenzie (M. '23) 
founder of the McKenzie Construction Co., 
San Antonio, Tex., died at his home in that 
city on October 1, at the age of 69. After 
receiving a degree in civil engineering from 
the University of Missouri, he worked 
briefly for the Frisco Railroad, and served 
as assistant city engineer, city engineer, 
and street commissioner for Joplin, Mo. 
He was president of the McKenzie Con- 
struction Co., from the time of its establish- 
ment in 1912 until 1948, when his son suc- 
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ceeded him. Mr. McKenzie was a past- 
president of the Texas Section, and first 
president of the Texas branch of the Associ- 
ated General Contractors. 


Lewis Gladstone Hooper (M. '22) since 
1933 partner in the firm of Swanson, Mc- 
Graw, Hooper, of New Orleans, La., died in 
that city on October 21. He was 70. 
From 1902, the year of his graduation from 
Tulane University, until 1920, Mr. Hooper 
held numerous positions in New Orleans and 
the Canal Zone, as a draftsman and mechani- 
cal engineer. He was vice-president of the 
L. H. Guerin Engineering Corp., for five 
years, and a partner in the firm of Henry & 
Hooper for seven years before organizing his 
own firm. 


Wilfred Jupenlaz (M. 46) civil engineer 
with John W. Cunningham & Associates, 
Portland, Ore., since his release from the 
Navy in 1945, died on August 8, at the age 
of 54. A veteran of both world wars, Mr. 
Jupenlaz served in the U.S. Army from 
1917 to 1919, and in the Civil Engineer 
Corps of the U.S. Naval Reserve, from 
1942 to 1945. For almost twenty years he 
was associated with Morris Knowles, Inc., 
of Pittsburgh, Pa., as engineer on investiga- 
tion, design and supervision of water sup- 
ply, sewerage and city planning projects. 
Mr. Jupenlaz was a graduate of Pennsyl- 
vania State College, class of 1921. " 


Stanford McGraw Pitts (A.M. '37) since 
1935 civil engineer with the Brazos River 
Conservation & Reclamation District at 
Minerals Well, Tex., died on September 15, 
at the age of 49. Mr. Pitts was employed 
by the Southern Pacific Railroad at Houston 
for 11 years, advancing from rodman to 
estimator-draftsman. Later he was con- 
nected with several government agencies 
including the U.S. Geodetic Survey, the 
U.S. Forest Service, and the U.S. Public 
Health Service. Mr. Pitts had studied at 
the University of Texas. 


Donald Gunn (A.M. '41) vice-president 
of the Pennsylvania Water & Power Co. 
and assistant advisory engineer of the Safe 
Harbor Water Power 
Corp., Baltimore, 
Md., died suddenly at 
his home there on Oc- 
tober 22. He would 
have been 50 on De- 
cember 3. Following 
his graduation from 
the Georgia School of 
Technology in 1925, 
Mr. Gunn joined the 
staff of the Byllesby 
Engineering and 
Management Corp. 
in Pittsburgh, and 
later was employed by the Duquesne Light 
Co. He became connected with the Safe 
Harbor Water Power Corp. as budget engi- 
neer in 1930. He received successive pro- 
motions, becoming vice-president and chief 
engineer of the Pennsylvania Water & Power 
Co., sister company of the Safe Harbor 
Corp., in 1947. 


(Continued on page 84) 


Donald Gunn 
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(Continued from page 83) 


Former Director, 
Edwin J. Fort, Dies 


Edwin John Fort (M. (4) retired engi- 
neer of Huntington, N.Y., died sometime in 
1950, although news of his death has just 
been received by the Society. He was 82 
A graduate of Cornell University, Mr. Fort 
was city manager for Niagara Falls; execu 
tive engineer of Ridgewood, N.J.; and 
general supervisor for the city of Englewood, 
N.J. From 1931 until his retirement from 
civic service, he was connected with the 
Brooklyn (N.Y.) Department of Sanitation 
Active in Society affairs, Mr. Fort was a 
Director from 1918 until 1920. 


Johnson Clemmons Lindsay (M. ‘23) 
petroleum engineer with the Western Gulf 
Oil Co., at Los Angeles, Calif., died in 
Beverly Hills, on September 3. The 68- 
year-old engineer was a graduate of the 
University of California, at Berkeley. He 
had been engaged by several Western rail 
road and oil companies, and performed sur- 
vey work at various times for the cities of 
Santa Barbara and Los Angeles 


Alexander Sydney Lynch (M. '19) vice- 
president of Pavements, Inc., of North 
Haven, Conn., died on May 28, at the age of 
67. For several years Mr. Lynch was chief 
engineer for the firm of Palmer & Lynch at 
West Haven, Conn., and he had previously 
been with the New Haven & Hartford 
Railroad and the Corps of Engineers. Mr. 
Lynch was an alumnus of the Sheffield 
School of Science of Vale University 


John Joseph Murphy (A.M. '09) civil 
engineer with the Department of Borough 
Works, Office of the Borough President, 
Manhattan, New York, N.Y., died on 
August 12, at the age of 73. A member of 
the Manhattan department of public works 
continuously since 1906, Mr. Murphy held 
the positions of assistant engineer and civil 
engineer at various periods. He was an 
alumnus of Manhattan College. 


John Robert Nichols (M. '18) for the past 
11 years partner in the consulting firm of 
John R. Nichols and Paul W. Norton, 
Boston, Mass., died on September 29, while 
traveling in Italy. He was 69. An 
alumnus of Harvard College, Mr. Nichols 
spent several years on the faculty of their 
graduate school of engineering. For ten 
years he was associated with Monks & 
Johnson, Boston, advancing from designer 
to chief engineer. He then spent a brief 
period as building manager for W. H. Bal- 
lard Co., of Boston. From 1927 until 
1941, Mr. Nichols maintained a private 
practice as a consulting structural engineer. 


Royal Upson St. John (A.M. '20) lieu- 
tenant colonel, Army Air Force, Oakland, 
Calif., died there on Tuly 31, at the age of 
63. Interested in aviation, Colonel St 
John was a pilot in World War I and served 
as a major in the Army Air Force during 
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World War II, receiving the Bronze Star 
Medal. He was with the Standard Oil Co. 
for almost 15 years—as engineer at San 
Francisco from 1914 to 1918 and district 
engineer at Sacramento from 1919 to 1930. 
He was then in charge of construction of the 
San Francisco Airdrome, and later became 
its manager. A charter member of the 
Sacramento Section, Colonel St. John served 
as Section vice-president in 1926 and 1927. 


Walter Rowland ( M. '16) retired engineer, 
died at his home in Petersburg, Va., on 
September 25, at the age, of 82. Civil 
engineer for the nitrogen division of the 
Solvay Process Co. (Allied Chemical and 
Dye Co.) at Syracuse, N.Y., and Hopewell, 
Va., for 22 years, until his retirement in 
1947, Mr. Rowland was instrumental in the 
design of the company’s atmospheric nitro- 
gen plant at Hopewell. From 1907 to 
1916 he was engineer in charge of designs 
for the Pacific piers of the Panama Canal, 
and was associated briefly with the Founda- 
tion Co., Lima, Peru. 


Richard Carl Gnaedinger (J].M. ‘52) of 
Oak Park, Ill., was killed in an automobile 
accident near St. Joseph, Mo., on October 
17. He was 24 years 
old. Arecent gradu- 
ate of Northwestern 
University, Mr. Gna 
edinger had also at- 
tended Cornell Uni- 
versity While at 
school, he was em- 
ployed as a coopera- 
tive student by the 
Soil Testing Services, 
Inc., of Chicago, 
and entered the firm 
upon graduation. 
Since June he had 
been general manager of the boring and 
testing division. Mr. Gnaedinger was one 
of the young men who took an active part 
in plans for the recent Centennial Convoca- 
tion in Chicago 


R. C. Gnaedinger 


Ettore Scimemi (M. ‘48) professor of hy- 
draulics and director of the Institute of 
Hydraulics at the University of Padua, 
Padua, Italy, died on September 11, at the 
age of 57. A civil engineering graduate of 
the University of Palermo, class of 1918, 
Professor Scimemi had spent his entire 
career on the engineering faculty of the 
University of Padua. He was author of 50 
publications on various phases of hydraulics, 
and a member of the Venetian Center of 
Hydraulic Research. 


Horatio Seymour (M. '21) retired engi- 
neer of Santa Monica, Calif., died on Sep- 
tember 7, at the age of 69. Mr Seymour 
had acted as engineering consultant to the 
City of Santa Monica, and was a member of 
the Board of Directors and cost engineer 
for the Metropolitan Water District of 
Southern California. A veteran of World 
War I, he had worked for the New York 
Board of Water Supply on the Catskill 
Aqueduct, and the Public Service Com 
mission on construction of the New York 
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More recently Mr. Seymour was 


subways. 
employed as an engineer at the U.S. Naval 
Destroyer Base at San Diego, and as super- 
vising engineer for the Defense Plant Cor- 


poration at Los Angeles. He was a gradu- 


ate of Yale University. 


Minott Augur Osborn Stilson (Aff. ‘Us) 
for almost 25 years estimating engineer with 
the Bridgeport Metal Goods Manufacturing 
Co., of Bridgeport, Conn., died on Sep- 
tember 18, at the age of 74. Mr. Stilson 
had been employed by several companies in 
Waterbury, Conn., including the J. ] 
O'Brien Contracting Co., the Young Con- 
struction and Contracting Co., and the 
American Brass Co. At various other 
periods he worked for the Pennsylvania 
and New Haven railroads, and the Bridge 
port Brass Co., and the Columbia Grapho- 
phone Co., of Bridgeport, Conn. 


Edgar Stanislaus von Piontkowski 
(M. ‘11) retired engineer of Los Angeles, 
Calif., died in March 1952. Hewas80. En- 
gaged on railroad work in the United States, 
Mexico, Cuba, and the Philippines, Mr. von 
Piontkowski was with the Manila Railroad 
Co., from 1906 to 1933, advancing to chief en- 
gineer. Upon his return to California, he en 
tered the construction field, and was presi 
dent of the L. H. Pickens Building Co., in 
Beverly Hills, until his retirement in 1948 


Kenneth Hammet Talbot (A.M. ‘19) 
chief engineer of the Arizona Testing 
Laboratories, Phoenix, Ariz. died in 
Phoenix on September 22. He was 65. 
An authority on concrete, Mr. Talbot was 
winner of the 1943 Wason Medal of the 
American Concrete Institute for develop- 
ing improved methods for underwater place- 
ment of concrete in the construction of 
Navy drydocks. In 1944 and 1945 he 
directed the concrete installations for the 
atomic energy plant then being built at 
Hanford, Wash. He had been concrete 
engineer for the Bureau of Reclamation; 
and consultant to the Navy Bureau of 
Yards and Docks. He first went to Ari- 
zona in 1937 while engaged on the construc- 
tion of Parker Dam. At the time of his 
death he was owner of the Superior Perlite 
Co. and secretary of the Central Arizona 
Concrete Association. Mr. Talbot was a 
graduate of the University of Illinois and a 
veteran of World War I. 


Edwin Frederick Wendt (M. 03) con- 
sulting engineer of Pittsburgh, Pa., died on 
September 30, at the age of 83. A graduate 
of Geneva College (Pennsylvania), Mr 
Wendt began his engineering work in 1888 
on the Pittsburgh & Lake Erie Railroad of 
the New York Central Lines, rising from 
rodman to assistant chief engineer. He 
then served for eight years as a member of 
the Engineering Board of the Bureau of 
Valuation, Interstate Commerce Com- 
mission, and as chief engineer of the Eastern 
District in charge of federal valuation of 
railroads. Mr. Wendt was a former presi- 
dent of the American Railway Engineering 
Association and the Institute of Consulting 
Engineers. 
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4-level CONCRETE structure 


solves intersection problem on 
Los Angeles’ great freeways 


The California State Division of Highways faced a This unprecedented four-level grade separation 
knotty problem in providing for uninterrupted traf- required less right-of-way. It has great strength and 
fic flow where the Hollywood, Santa Ana, Arroyo durability and is impressive in its clean-cut appear- 
Seco and Harbor Freeways meet in Los Angeles. ance. It is an example of the unusual flexibility in 


design afforded by concrete construction. 
To solve this problem engineers designed and built . . 


the world’s first four-level grade separation—and Concrete construction is moderate in first cost, 
chose concrete for the job. requires little maintenance and gives long years of 


. : service. The result is true low annual cost. 
The first level of this structure is concrete pave- 


ment on ground level. The second is a 415-ft. con- Additional information on concrete structures for 
tinuous slab, without expansion joints, supported modern highways is available in two publications, 
on reinforced concrete columns and caps. The third *““Continuous Concrete Bridges’”’ and ‘“‘Contin- 
and fourth levels are box-girder construction also uous Hollow Girder Concrete Bridges.’’ Both 
supported on reinforced concrete columns and caps. are free but distributed only in U.S. and Canada. 


PORTLAND CEMENT ASSOCIATION 
DEPT. 12-13, 33 WEST GRAND AVENUE, CHICAGO 10, ILLINOIS 
A aationa! organization to improve and extead the uses of portland coment and concrete through scientific research and engineering field work 
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NEWS OF 
ENGINEERS 


Lewis A. Pick, Lt. Gen. U.S. Army, 
and Chief of Army Engineers, retired on 
November 30 after an 
army career of 35 
years and three and a 
half years as Chief 
of Engineers. Gen- 
eral Pick saw service 
in both world wars, 
and in World War II 
supervised construc- 
tion of Pick’s Pike,” 
the famous military 
road from India to 
China across Burma. 
He is co-author of the 
Pick-Sloan Plan for 
developing the water resources of the Mis- 
souri River basin. 


General Pick 


Joseph Anton was recently promoted 
from lieutenant to lieutenant commander 
in the U.S. Naval Reserve, the new rank to 
be retroactive to March 1, 1952. He has 
the new assignment of Bureau of Yards and 
Docks technical adviser to the Supervising 
Inspector of Naval Material, San Fran- 
cisco, in connection with the inspection of 
BuDocks construction and transportation 
equipment. 


Jack Y. Barnes, formerly field engineer 
for the Portland Cement Association's Des 
Moines, Iowa, office, has been appointed 
district engineer in charge of its newly 
opened district office at Helena, Mont. 
Mr. Barnes has been with the Portland 
Cement Association since 1937 


Robert B. Brooks, consulting engineer of 
St. Louis, Mo., and former Vice-President 
of ASCE, was official representative of the 
Department of State to the Pan-American 
Highway Congress, held in Mexico City the 
latter part of October. 


William P. Hughes, until recently city 
engineer of Lewiston, Idaho, has accepted 
the position of urban engineer for the Idaho 
State Highway Department, with head- 
quarters at Boise, Idaho 


Orland Buckius has been appointed 
building inspector for the City of Stockton, 
Calif. He was formerly senior civil engi- 
neer for Sacramento 


E. Sherman Chase, member of the Boston 
firm of Metcalf & Eddy, has been elected 
president of the Federation of Sewage and 
Industrial Wastes Associations. 


Ray H. Corey, consulting engineer of 
Portland, Ore., announces that he is re- 
tiring from active practice and that the 
local engineering firm of Clark & Groff is 
taking over his practice. Mr. Corey has 
maintained offices in Portland since 1930, 
specializing in recent years in the field of 
municipal water and sewage works 
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Frederick L. Geis, Jr., retired on Novem- 
ber 1 as resident engineer for the Corps 
of Engineers on Folsom Dam, Folsom, Calif., 
after 34 years in the Corps. Projects on 
which he has been engaged include four 
navigation dams on the Kanawha River, 
the third Panama Canal locks, five naviga- 
tion locks on the Ohio River, and various 
navigation aids and general river and harbor 
works. He expects to go into private 
business soon. At present his address is 
1919-47th St., Sacramento 19, Calif. 


Hans H. Bleich has been promoted from 
associate professor of civil engineering at 
Columbia University to the rank of pro- 
fessor of civil engineering. In addition to 
giving graduate courses in structural analy- 
sis and design, Professor Bleich is engaged 
in research in the fields of structures and 
applied mechanics. 


Irving Grossman, unti! recently sanitary 
engineer for the New York State Health 
Department at Rochester, N.Y., is now in 
the District Health Office at Johnstown, 
N.Y. 

Henry W. Hemple recently retired as 
chief of the Division of Geodesy of the U.S. 
Coast & Geodetic Survey, Washington, 
D.C., after more than 35 years of service. 
Under his seven years as chief, the Division 
of Geodesy won international recognition 
for its work, which included completion of 
the two largest triangulation adjustments 
ever undertaken by the Coast & Geodetic 
Survey. Recently Captain Hemple was 
awarded the 1952 Department of Commerce 
gold medal for his services. 


Leonard A. Carlson, chief of the Reports 
and Planning Branch of the Rock Island, 
ill., District of the Corps of Engineers, has 
been given a leave of absence from’ that 
office to serve briefly with the United Na- 
tions Technical Assistance staff. Mr. Carl- 
son has been assigned to Jamaica where he 
will study flood control and related water- 
use problems. 


William H. Holmes has resigned as princi- 
pal engineer on the design and construction 
of dams for the California Division of 
Water Resources at Sacramento, in order 
to enter private engineering practice in 
that city. 


Sidney F. Borg, of Levittown, N.Y., has 
been appointed associate professor of civil 
engineering at Stevens Institute of Tech- 
nology, Hoboken, 
N.J., where he will 
act as head of the de- 
partment. During the 
past year, Professor 
Borg has been en- 
gaged in theoretical 
research for the Grum- 
man Aircraft Engi- 
neering Corp., at 
Bethpage, N.Y. Pre- 
viously he taught at 
the United States 
Naval Postgraduate 
School at Annapolis 
and the University of Maryland. At pres- 
ent he is completing a thesis for the doctor 
of engineering degree at Johns Hopkins Uni- 
versity. 


Sidney F. Borg 


December 


Edmond H. Leavey, major general, U.S. 
Army (retired), has been elected a vice- 
president of the Inter- 
national Telephone 
and Telegraph Corp., 
New York, N.Y. An 
army officer since 
1917, General Leavey 
has had extensive ex- 
perience in both the 
operational and ad- 
ministrative fields of 
engineering. Prior 
to his retirement this 
year, he was chief of 
the Logistics Division 
of Supreme Head- 
quarters of the Allied 
Powers in Europe (SHAPE). 


General Leavey 


Kenneth A. MacKichen and Orville D. 
Mussey, hydraulic engineers for the Water 
Resources Division of the U.S. Geological 
Survey, at Washington, D.C., and Char- 
lottesville, Va., respectively, have been 
appointed to the Survey's new Water 
Utilization Section. The Section was re- 
cently established as a _ technical staff 
organization to direct studies and reports on 
the water resources of designated areas. 


Donald P. Lessig, a veteran of 18 months’ 
service in Korea and a graduate student in 
civil engineering at Carnegie Institute of 
Technology, is the first recipient of a new 
research fellowship in civil engineering 
established this year at Carnegie by the 
Rust Engineering Co. The new fellowship 
provides a grant of $3,300 for the academic 
year for fundamental research in civil engi- 
neering. Mr. Lessig’s project, which is 
entitled ‘‘Pressure Caused by Bulk Storage 
of Granular Materials,’ involves a study of 
problems of bulk storage of materials in- 
fluencing the design of such structures as 
bins, hoppers, and tanks. 


Leo J. Ritter, Jr., has become associate 
professor of transportation engineering at 
New York University. Professor Ritter 
formerly held a similar post at the University 
of Florida, and last year lectured at the 
University of the Philippines under a Ful- 
bright Award. 


Franklyn C. Rogers has resigned as pro 
fessor of civil engineering and director of the 
Joint Highway Research Project at Rut- 
gers University, to return to India as resi 
dent engineer for the Harza Engineering 
Co., of Chicago, consultants to the Damodar 
Valley Corp., of Calcutta. 


Frank T. Sheets, Jr., has been appointed 
director of engineering and operations of the 
Southwestern Portland Cement Co., with 
headquarters in Los Angeles. Mr. Sheets 
was previously production engineer for the 
company there. 


Roger W. Sheridan announces the forma- 
tion of Metropolitan Engineers, Inc., with 
offices in Salt Lake City, Utah. He will 
serve as president of the new corporation 
and David L. Sargent and Harold S. Carter 
as vice-presidents. The corporation will 
specialize in surveying and engineering 
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services for industrial plants municipal 
works, and utilities. Lawrence V. Sheridan 
& Son, of Indianapolis, Ind., will serve as 
city planning consultants to the organiza- 
tion. 


Frank J. Hanrahan, for the past 16 years 
chief engineer of the National Lumber 
Manufacturers’ Association, Washington, 
D.C., has been ap- 
pointed permanent 
executive vice-presi- 
dent of the American 
Institute of Timber 
Construction, with 
headquarters in the 
same city. Mr. Han- 
rahan is a member of 
the ASCE Structural 
Division’s Committe 
on Timber Structures 
and a former presi- 
dent of the Engineers’ 
Club of Washington, 
the District of Colum- 
bia Council of Engineering and Architectural 
Societies, and the Washington section of the 
ASME. He arranged the two-day Wood 
Symposium held during the recent Centen- 
nial of Engineering Convocation in Chicago. 


F. J. Hanrahan 


Morris S. Jones is retiring as chief engi- 
neer and general manager of the Pasadena 
(Calif.) Water Department after 39 years 
in the department. Mr. Jones was re- 
cently appointed a member of the board of 
directors of the Metropolitan Water District 
of Southern California to fill the vacancy 
caused by the death of ASCE Past-President 
Franklin Thomas. 


D. C. Hastings is now division engineer 
for the Richmond, Fredericksburg & 


New Publications 


Air Pollution. Chapter 6 of the Air Pollution 
Abatement Manual, Sampling Procedures and 
Measuring Equipment, has been issued as Manual 
Sheet P-7 by the Manufacturing Chemists’ Asso 
ciation. Prepared by Dr. Paul L. Magill, of the 
Stanford Research Institute, the chapter sets forth 
the principles and methods to be followed in the 
collection of samples used for the study of air- 
pollution problems, and describes various types of 
sampling equipment. Orders for Chapter 6 should 
be sent, with a remittance of 75 cents, to the Manu- 
facturing Chemists’ Association, Woodward Build- 
ing, 15th and H Streets, Washington 5, D.C 


Urban Planning. The relationship between the 
use of land and the income from that use in the form 
of property taxes is the subject of a new bulletin 
by the Urban Land Institute of Washington, D. C. 
This study, which was developed from analyses 
of information supplied by cities with a population 
of 50,000 or more, is entitled, Urban Land Use and 
Property Taxation and identified as Bulletin No 
18. Copies may be obtained from the Urban Land 
Institute, 1737 K Street, N.W., Washington, D.C., 
at $2.50 apiece 


Design of TVA Projects. Issuance of Volume I 
of its Technical Report No. 24, Design of TV A Proj- 
ects, is announced by the Tennessee Valley Author- 
ity. Entitled Civil and Structural Design, the 
volume is the fourth in a series of special reports 
prepared to cover important phases of engineering 
and construction work common to all TVA proj- 
ects. Subsequent volumes will deal with electri- 
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Potomac Railroad Co. He was previously 
supervisor of track for the road at Freder- 
icksburg, Va. 


Donald P. Barnes, colonel, Air Force, and 
until recently director of Ground Defense, 
headquarters Third Air Force, has accepted 
employment with the New York firm of 
Knappen-Tippetts-Abbett-McCarthy, and 
has gone to Athens, Greece, under a MSA 
assignment. 


Martin King, consulting engineer of 
Paterson, N.J., has been appointed borough 
engineer for the Borough of Dumont, N.J. 
Mr. King was graduated from Massa- 
chusetts Institute of Technology in 1947. 


Dwight Rutledge, previously chief of the 
Photogrammetry Section of the US. 
Geological Survey at Sacramento, has been 
promoted to assistant regional engineer. 


Daryl (Jack) Sheridan has been awarded 
a graduate assistantship at Lehigh Uni- 
versity for advance study in engineering. 
In 1951, Mr. Sheridan received his bachelor 
of science degree in civil engineering from 
Bucknell University. 


William E. Smith has resigned as civil 
engineer for the Tennessee Valley Authority 
at Knoxville, Tenn., to accept employment 
with the Corps of Engineers at Tullahoma, 
Tenn. 


Edward J. Schaefer, for the past nine 
years district engineer for the Groundwater 
Branch of the U.S. Geological Survey at 
Columbus, Ohio, has established a consult- 
ing practice at 607 Glenmont Avenue, 
Columbus. He will specialize in ground- 
water supplies, investigations and reports, 
exploration advice, planning of new de- 
velopments, induced river infiltration, arti- 


cal and mechanical design. The present volume 
covers project layout, hydraulic design, and design 
of concrete dams and wall, locks, fill dams, power 
houses and miscellaneous structures. Copies of 
the 439-page illustrated publication may be pur- 
chased from the TVA Treasurer's Office, Knox- 
ville, Tenn., for $2 each. 


Pavement Resurfacing. Methods of resurfacing 
deteriorating pavements with portiand-cement 
concrete and bituminous materials are reported 
in Bulletin No. 47 of the Highway Research Board 
The 39-page illustrated bulletin, a compilation of 
the Committee on Salvaging Old Pavements by 
Resurfacing, sells for 60 cents. Inquiries should 
be addressed to the Highway Research Board, 
2101 Constitution Avenue, Washington 25, D.C 


Snow Studies. Cooperative snow investigations 
made in the Central Sierra Snow Laboratory dur- 
ing the water year, 1948-1949, have been issued 
by the South Pacific Division of the Corps of Engi- 
neers. The U.S. Weather Bureau collaborated 
with the Corps of Engineers in conducting the 
studies. Priced at $4.75, the 300-page publica- 
tion is for sale by the District Engineer, San Fran- 
cisco District of the Corps of Engineers, San Fran- 
cisco, Calif. 


Earthquake Analysis. A new step-by-step 
method for the analysis of earthquake stresses in 
multi-story frame buildings is presented in a re- 
print made available from the September 1951 
issue of the American Concrete Institute. The 
authors are Charles S. Whitney, M. ASCE, Boyd 
G. Anderson, and Mario G. Salvadori, A.M. 
ASCE The reprint, entitled ‘“‘Comprehensive 
Numerical Method for the Analysis of Earthquake 
Resistant Structures,”’ is available in limited supply 
from Ammann & Whitney, consulting engineers, 
76 Ninth Avenue, New York 11, N.Y. 
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ficial recharge, well spacing and interfer- 
ence, and well improvement. 


Harry E. Squire retired on November 1 
after 35 years with the California Board of 
State Harbor Commissioners. For the 
past four years he has been chief engineer for 
the Board at San Francisco. 


Donald P. Thayer has entered the employ 
of the California Division of Water Re- 
sources as senior engineer on the design and 
construction of dams, with headquarters 
in Sacramento. For the past 14 years Mrs 
Thayer has been a civil engineer in variout 
offices of the Corps of Engineers—most 
recently in the New England Division a. 
Boston. 


Walter K. Wilson, Jr., district engineer 
for the Corps of Engineers at Mobile, Ala., 
has received a new assignment as division 
engineer for the South Atlantic Division at 
Atlanta, Ga. 


Glenn B. Woodruff announces the re- 
moval of his consulting engineering office 
from 171 Second Street, San Francisco 5, 
Calif., to 101 California Street, San Fran- 
cisco 11. 


Glenn W. Snow, previously field engineer 
for the George A. Rutherford Co., Cleve- 
land, Ohio, is now superintendent of the 
commercial and industrial construction de- 
partment of Marvin Helf, Inc., builders and 
brokers of that city. 


George O. Zalkind, until recently project 
manager for Gibbs & Hill, Inc., in New 
York City, has joined the staff of Knappen- 
Tippetts-Abbett-McCarthy, New York en- 
gineers, for whom he has gone to Rangoon, 
Burma, on the engineering and economic 
survey being made for that country. 


Timber. To assist engineers and builders in 
meeting accumulated demands for recreational 
facilities, the Timber Engineering Co., an affiliate 
of the National Lumber Manufacturers’ Association, 
is distributing free copies of a new 24-page illus- 
trated booklet, entitled Timber for Recreational 
Buildings. The publication portrays the variety 
of design obtainable by use of three systems of 
timber construction—-the Teco connector, glued 
laminated, and Lamella. Requests should be sent 
to the Timber Engineering Co., 1319 Eighteenth 
Street, N.W., Washington, D.C. 


Aluminum Nomenclature. To promote under- 
standing of aluminum nomenclature, the Sheet 
and Extruded Products Divisions of the Aluminum 
Association have issued a glossary of terms for 
aluminum sheet and plate and aluminum extruded 
and tubular products. Inquiries should be ad- 
dressed to the Aluminum Association, 420 Lexing- 
ton Avenue, New York, N.Y 


Industrial Fastener Standards. Publication 
of a 256-page revised and enlarged edition of its 
Bolt, Nut and Rivet Standards is announced by the 
Industrial Fasteners Institute, 3648 Euclid Avenue, 
Cleveland 15, Ohio. The only publication con- 
taining all current standards for commercial fas 
teners, the volume may be purchased from the Insti- 
tute at $3 a copy. 


Instrument Use. To aid engineers in the field 
in the use and adjustment of alidades, a 28-page 
pocket-size service booklet has been published by 
W. & L. E. Gurley, pioneer manufacturer of engi- 
neering instruments. Helpful information for use 
of the alidade in both exploration and map making, 
as well as detailed instructions on stadia surveying 
and the use of the Beaman Stadia Arc are included 
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New Publications 
(Continued from page 87) 


in the publication, which is identified as Booklet 
“C.” Free copies are obtainable from W. & L. E 
Gurley, Troy, N. ¥ 


Asbestos-Cement Properties. In its Building 
Materials and Structures Report 122, the National 
Bureau of Standards reviews physical properties of 
some samples of ashestos-cement siding Copies 
are for sale by the Superintendent of Documents 
Government Printing Office, Washington 25, D.C 
at 15 cents each 


Pressure of Granular Material. A report of 
experimental investigations conducted by Alfred 
G. Scheer and Calvin Warren Tooles, Junior 
Members ASCE, at lowa State College during 
the spring and summer of 1950 to determine the 
lateral and vertical pressures of six granular mate 
rials on the side and base of a deep circular concrete 
bin constitutes Bulletin 172 of the lowa Engineer 
ing Experiment Station Copies are obtainable 
without charge upon application to the Director of 
the Engineering Experiment Station, Ames, lowa 


Coast and Geodetic Survey. Adding to the 
general history of war services being compiled by 
the Department of Commerce, the Coast and Geo 
detic Survey has issued a small volume entitled 
World War II History of the Coast and Geodetic 
Survey. A limited edition is available for distribu 
tion to libraries and organizations, from the U.S 
Coast and Geodetic Survey, Washington, D.C 


Steel and Iron. A handsome 72-page brochure 
recording pictorially the contribution of the Caro 
lina Steel and Iron Company to the growth and prog 
ress of the Southeast has been issued by the com 
pany to mark a third of a century of service’ A 
limited number of copies is available for free dis 
tribution from N. P. Hayes, President, Carolina 
Steel and Iron Company, Greensboro, N.C 


Screw-Thread Standards. A !13-page 1950 
Supplement to Screw-Thread Standards for Federal 
Service replaces and augments the 1949 Supple 
ment to the National Bureau of Standards Hand 
book 24, originally issued in 1944 Prepared 
under the direction of the Interdepartmental 
Serew-Thread Committee, the supplement indi 
cates a number of changes in American screw 
thread standards adopted since publication of the 
1944 edition. Copies of the revised standard sell 
for 50 cents, upon application to the Government 
Printing Office, Washington 25, D.C 


Secondary Buckling. The lowa Engineering 
Experiment Station presents research findings on 
the structural behavior of hollow, square and rec 
tangular column sections in a 58-page pamphlet 
Secondary Buckling in Hollow Rectangular Column 
Sections of Steel Plates, by Professors Frank Kerekes 
and W. H. Nedderman Inquiries should be ad 
dressed to the Iowa Engineering Experiment Sta 
tion, lowa State College, Ames, lowa 


Atomic Energy. Major activities in the atomic 
energy program of the Atomic Energy Commission 
for the July-December 1951 period have been 
assembled in the Eleventh Semiannual Report of the 
AEC. Inquiries concerning purchase of the 211 
page illustrated report should be addressed to the 
Government Printing Office, Washington 25, D.C 


Concrete Arches. Availability in reprint form 
of the Report of Committee 312 of the American 
Concrete Institute, of which Charles S. Whitney 
M. ASCE, is chairman, is announced Entitled 
“Plain and Reinforced Concrete Arches,"’ the re 
print is available in limited supply from Ammann 
& Whitney, consulting engineers, 76 Ninth Avenue 
New York 11, 


Hydrodynamic Design. General hydrodynamic 
design studies for the construction of a large closed 
jet water tunnel, together with experimental model 
test data and design analysis of a specific selection 
of flow components, comprise Technical Paper No 
9, Series B, of the St. Anthony Falls Hydraulic 
Laboratory Each flow component is critically 
examined with regard to its influence on test sec 
tion flow quality, cavitation susceptibility, and 
energy head loss Author of the 146-page report 
which is entitled Design Studi« or a Closed-Jet 
Water Tunnel, is John F. Ripken, A.M. ASCE 
associate professor of hydraulics at the University 
of Minnesota. Copies may be purchased for $2 
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each from the Laboratory, University of Minne 
sota, Minneapolis, Minn 


TVA Technical Report. Availability of a 416- 
page technical report, covering surveying, map- 
ping, and related engineering, is announced by 
the Tennessee Valley Authority Identified as 
Technical Report No. 23, the publication may be 
obtained from the TVA Treasurer's Office, Knox- 
ville, Tenn., for $2.25 


Interstate Sanitation. Progress made in pollu- 
tion abatement during the year under the Tri 
State Compact involving projects in New York, 
New Jersey, and Connecticut, is outlined in the 
1951 annval report of the Interstate Sanitation 
Commission. The Commission's program included 
completion of twelve sewage treatment plants 
including the Owl's Head Plant in New York and 
the District No. 2 Plant in Nassau County. In 
quiries should be addressed to the Interstate Sani 
tation Commission, 110 William Street, New York 
38, N.¥ 


Water Problems. Proceedings of the First Ohio 
Water Clinic, held at Ohio State University in 


February 1952, have been issued as Bulletin No 
147 of the Engineering Experiment Station. The 
program brought together representatives of many 
different interests in the field of water use including 
water supply, sewage disposal, industrial waste 
treatment, conservation, natural resources, irriga 
tion, and legislation Inquiries concerning the 
publication, which is priced at $1 a copy, should be 
addressed to the Engineering Experiment Station, 
Ohio State University, Columbus 10, Ohio 


Bureau of Standards. Scientific and engineer 
ing investigations conducted by the National Bur 
eau of Standards in 1951 are summarized in the 
NBS Annual Report, released as Miscellaneous 
Publication 204 of the National Bureau of Stand- 
ards. The text provides a general description of 
the 15 scientific and technical divisions and gives 
specific examples of significant projects, many of 
which were concerned with the defense program 
The report may be ordered from the Government 
Printing Office, Washington D.C., at 50 cents a 
copy 


Building Research. Proceedings of the two-day 
Conference on Condensation Control in Buildings, 
sponsored by the Building Research Advisory 
Board in February, have been issued as BRAB 
Conference Report No. 4. The two-day program 
was primarily concerned with condensation con- 
trol in its application to paints, papers, and insulat 
ing materials. Single copies are for sale by the 
Building Research Advisory Board, 2101 Constitu 
tion Avenue, Washington, D.C., at $3.50. Quan 
tity prices will be quoted on request 


Clemens Herschel. The contributions of Clem 
ens Herschel, Past-President and Hon. M. ASCE 
to the science of hydraulics are commemorated in 
an interesting illustrated brochure issued by Build 
ers- Providence, Inc., makers of recording and con- 
trolling instruments Identified as Bulletin 100- 
137, the publication consists of articles about Mr 
Herschel by his contemporaries especially in rela- 
tion to his development of the Venturi Meter. In- 
quiries should be addressed to Builders- Providence, 
Inc., 345 Harris Avenue, Providence, RI 


Highways. Five bulletins treating various 
phases of highway work have been released by the 
American Road Builders’ Association. They are 
No. 181, “Experimental Use of Lime for Treat- 
ment of Highway Base Courses,’ 30 cents; No 
182, “The Value of Welded Wire Fabric in Con- 
crete Slabs,"’ 25 cents; No. 183, “Looking Ahead 
with Soil-Cement in Louisiana’ and Reconstruc- 
tion of Lubbock, Tex., Airport with Soil-Cement,”’ 
25 cents; No. 134, ‘Developments in Iowa's Secon 
dary Road Soil Stabilization,’ 25 cents; and No 
185, “Lime Stabilization in District 14, Texas 
Highway Department,"’ 25 cents. Orders will be 
filled by the AR BA, International Buiiding, Wash 
ington 4, D.C 


Earthquakes, San Francisco. To familiarize 
persons interested in earthquake insurance with the 
seismic history of the San Francisco Bay area, the 
Pacific Fire Rating Bureau has published a perti 
nent extract from The Geologic Guidebook of the 
San Francisco Bay Counties by Prof. Perry Byerly, 
director of the Seismological Station at the 
University of California. Single copies of the pub 
lished excerpt are available from the Pacific Fire 
Rating Bureau, 465 California Street, San Fran- 
cisco 4, Calif 


Reinforced Concrete. A recent revision of the 
Manual of Standard Practice for Detailing Rein- 
forced Concrete Structures, adopted as a standard of 
the American Concrete Institute in 1948, has been 
made available by the ACI. The purpose of the 
manual, which was prepared in cooperation with 
the Concrete Reinforcing Steel Institute, is to 
present improved methods and standards for pre. 
paring drawings for the fabrication and placing of 
reinforcing steel. Typical engineering and placing 
drawings are shown to illustrate the use of the stand- 
ards. The publication (identified as ACI 315-51) 
may be ordered from the ACI 18263 West Mc. 
Nichols Road, Detroit 19, Mich. The price is $3 
a copy. 


Structural Design. For the convenience of engi- 
neers preparing for the professional engineer ex- 
aminations, David Singer, design engineer with 
Corbett-Tinghir and Co., Inc., of New Vork, has 
prepared a text based on his review course for the 
Professional Engineer license examination first given 
under the auspices of the Kings County Chapter 
of the New Vork State Society of Professional Engi- 
neers. Entitled Basic Structural Design, the loose- 
leaf, mimeographed text may be purchased from 
Pelex Publishers, 95 Liberty Street, New York 6, 
N.Y. The price is $4.50. 


New York State Building Code. As a guide to 
the interpretation, application and enforcement of 
the New York State Building Code, the State 
Building Code Commission has issued a Code 
Manual. The 300-page, loose-leaf publication is 
divided into five parts corresponding to the five 
major subdivisions of the one- and two-family 
dwelling code. These are: general provisions 
space standards, structural! standards, fire-fighting 
standards, and equipment standards. For the con 
venience of users, the text of the one- and two- 
family dwelling code is included in the Manual 
Sections of the code are correlated with sections of 
the manual by a numbering system that expedites 
finding standards of materials and methods appli 
cable to the code requirements The price has been 
fixed at $2 a copy to cover printing and mailing 
costs. Checks should be made payable to the 
order of the State Building Code Commission and 
mailed to 1740 Broadway, New York 19, N.Y. 


Parking. The problem of financing parking is 
discussed in an illustrated report prepared by the 
Automotive Safety Foundation for the National 
Retail Dry Goods Association. Prepared with 
the aim of providing basic information on each 
method of financing and important variations of 
methods that have been used, the publication is an 
objective reporting of local beliefs and of measures 
taken by both private enterprise and cities. Re- 
search and writing were done by E. Earle Duffy, 
public relations, and the technical consultant was 
D. Grant Mickle, M. ASCE, director of the Traffic 
Engineering Division of the ASF. A price of 75 
cents has been placed on the book, but for quantiti- 
ties of 100 or more sent to one address, the price is 
reduced to 60 cents. Distribution is being handled 
by the Automotive Safety Foundation, 700 Hill 
Building, Washington 6, D.C. 


Materials Testing. Issuance of a detailed author 
and subject index to all the ASTM technical papers 
and reports dealing with materials (particularly 
their properties and testing), appearing in ASTM 
publications during the period from 1898 through 
1950, is announced by the American Society for 
Testing Materials. The index features certain 
innovations——for instance, the author index which 
precedes the subject listings gives the complete 
titles of papers and items covered, making it pos 
sible to present the subject index in a condensed 
and more easily usable form. The 216-page pub 
lication (red cloth, 6 by 9-in. format) can be ob- 
tained from the ASTM Headquarters, 1916 Race 
Street, Philadelphia 3, Pa. The cost is $6 a copy. 


Vector Analysis. In an effort to make vector 
analysis understandable to students, Earl C. Rex, 
assistant professor of physics at George Pepperdine 
College, has prepared an 88-page text on the subject 
Engineering applications include sections on 
Forces on struts on planes and in space; shafts con 
necting two points or two tunnels along the short- 
est line; transition surfaces; lever problems; high- 
way analyses by curvature and tortuosity; auto 
ramps and circular staircases; deformation due to 
terques on drive shafts and tensions on helical 
springs; and gyroscopic motion. Copies may be 
purchased from the Educational Book Division of 
the W. C. Brown Company, 915 Main Street, 
Dubuque, Lowa, at $3.25 each 
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diagrams 
the performance of physical devices and variations 
in physical quantities 
tion of the physical circumstances under considera 
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curves 


Charles Stark Draper 
McGraw-Hill 
N.Y 
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Highway Curves 


ot high 
together 


A presentation of the theory 
as practiced in this country 


ana pr 
way 
with the mathematical tables required in road build 
and the us« 


curves 


ing Principles of highway economix 
mapping and state 
sections on location procedure and 


of aerial coordinates are out 
lined in the early 
the preliminary survey 
in this edition includes the treatment of compound 


spirals, and 


The considerable revision 


and reversed curves, vertical curves 
sight distances on sags and summits 
increase in precision and simplicity 
ure Howard C. Ivesand Philip Kissam 
& Sons, Inc., New York, N_Y_, fourth edition 


189 pp... 87 


and a general 
The authors 
John Wiley 
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Instrument Engineering. \olume | 
ods for Describing the Situations 
strument Engineering 


The complete three-volume set will present a gen 
eralized method of attack on the problems of meas 
urement and control as a comprehensive reference 
for the practicing engineer or an extensive textbook 
Volume I develops a system of concepts, notations 
and mathematical forms for describing 
It also provides a descrip 


diagrams, mathematical forms 
numerical data The authors are 
Walter McKay, and Sidney 
Book Co, 330 West 42nd 


1952. 296 pp., 36 


means of 
and 


Lees 


Examples of the Design of Reinforced Con- 
crete Buildings 


Part II of this volume contains detail drawings 
and calculations for the design, in accordance with 
the British standard codes, of the principal parts of 
reinforced-concrete building Com 
ments on the calculations and drawings are given 
in Part I, together with tables and graphs summariz 
ing the requirements of the codes and for the rapid 
moments in continuous 


hve-story 


assessment of bending 
shearing resistance of groups of bars, allow 
able loads in columns, etc Although the building 
has floors of ordinary beam-and-slab 
designs ‘or slab spanning in two direc 
The author is 
Concrete Publications Limi 
214 pp. $2.40 


beams 


considered 

‘onstruction 
tions and flat slabs are also given 
Charles E. Reynolds 


ted, London, 1052 


Handbook of Applied Hydraulics 


A general reference work on hydraulics, composed 
of brief, yet complete texts on its various branches 
with practical information on the planning and de 
sign of hydraulic works Hydrology, river regula 
tion, dams. spillways, canals, hydroelectric plants 
hydraulic machinery, water supply, sewerage, irri 
gation, etc., are discussed by twenty-two prominent 


engineers dealing with their specialized fields. New 
sections have been added on water hammer, surge 
tanks, speed regulation, and navigation locks 
Hundreds of graphs, diagrams, photographs, and 
detailed sketches supplement and illustrate the 
text Edited by Calvin Victor Davis McGraw 
Hill Book Company, Inc, 330 West 42nd Street 


second edition, 1952 1,272 


New York 36, NY 
$15 


International Association for Bridge and 
Structural Engineering 


he sixteen papers presented in this publication 
the Association's eleventh volume) deal with a 
variety of within the field of interest 
Analysis of space frames; Vierendeel trusses; cor 
rugated shell structures suspension 
bridge calculations; membrane theory of thin plate 
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Included are sections on: PRELIMINARY ESTIMAT- 

ING, BUDGETING, CLASSIFICATION OF CON- 

STRUCTION COST ACCOUNTS, DISTRIBUTION 

OF ACCOUNTS, CONTROL OF COSTS, TIME 

AND MOTION STUDIES, FINANCING AND TAX 

PROBLEMS. 
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structures; buckling of circular rings; stresses iy 
ceilings with panel heating; and several stress 


load, and deformation experiments or analyses of 
various structural elements. Articles are in English 
French, or German with summaries in the other tw« 
(Verlag Leemann, Zurich, Switzerland 
389 pp., Sw. Fr. 18 for member 


languages 
1951 


Numerical Methods in Engineering 


Numerical methods using series expansions, si 

approximations, and other non-analytica! 
solution methods are described with illustrative 
problems from the fields of mechanics, strength of 
materials, electricity, elasticity, plasticity, heat flow 
vibrations, ete. Finite difference theory is the uni 
fying basis of the techniques which cover algebraic 
and transcendental equations, initial value 
ordinary boundary problems, and 
differential equations. The numerical 
which these techniques can be applied are the elec 
tric desk calculator and, in many cases, the slice 
rule. The authors are Mario G. Salvadori and 
Melvin L. Baron. (Prentice-Hall, Inc., 70 Fifth 
Avenue, New York, N_Y., 1952. 258 pp.. 86.65 


cessive 


and 
partial 
tools to 
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Public Roads of the Past 3500 B.C. to 1800 


A series of 21 articles, reprinted from A meric: 

Highways, 1944-1948, and relating mainly to the 
roads and highways of the old world, constitute this 
volume hey include general historical and tech 
nical information, biographical details of important 
personages, and special topics such as the reasons 
behind the wheel gage, the origin of engineering 
measures, the background of grade restrictions, the 
right-hand rule of the road, etc A second volume 
will include the chapters, beginning with January 
1950, which deal with American road development 
Published by the American Association of State 
Highway Officials, 917 National Press Buildin: 
Washington 4, D.C., 1952. 101 pp., $3.) 


Quarrying Stone for Construction Projects 


Current practice in commercial quarries in th: 
United States is described in this volume by H 
Streefkerk The book begins with general informa 
tion on rock types and a discussion of exploratory 
work and development plans. Types of equipment 
and methods of operation are covered in detail but 
specialized blasting information is omitted Major 
topics are the production of concrete aggregate and 
stone for breakwaters, covering methods and selec 
tion of proper equipment in each case (Van 
Riemsdyck Book Service, Inc., 207-211 East 37th 
Street, New Vork 16, N.Y... 1952 159 pp., $5 


Steelwork in Building 


This volume by William Basil Scott contains the 
text of British Standard 449, ‘The Use of Structural! 
Steel in Building,"’ with interspersed commentary 
by a member of the committee that drafted the 
standard Item by item, the specifications are ex 
plained or interpreted for the practical use of civil 
mechanical and structural engineers, building con- 
tractors, etc. Fundamental technical data and ap- 
proved practice recommendations are presented in 
detail. (E. & F. Spon, Ltd., 22 Henrietta Street 
London, W.C.2, England, 1952. 203 pp., 25s.) 


Symposium on Consolidatisn Testing of 
Soils 


Testing techniques, che effect of certain variables 
on soil characteristics, reports on actual consolida 
tion tests, and discussions of observed settlements of 
railway and highway structures are included in the 
eight papers presented A general discussion sec- 
tion follows the whole group of papers. (American 
Society for Testing Materials, 1916 Race Street, 
Philadelphia 3, Pa. Special Technical Publication 
No. 126. 1952. 109 pp., $1.75.) 


Writing the Technical Report 


The first part of the book—by J. Raleigh Nelson 
—presents a review of the fundamental considera- 
tions bearing on the design and composition of the 
report. The second gives specific directions for 
the form and style of the report, with several ex- 
amples. The third outlines a systematic procedure 
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for the critical examination of a report. The last 
two parts provide a summary of basic principles 
analyses of and a suggested series of assignments for classroom 
e in English use. The whole is designed to supply a basic ap- 
he other tw« proach and pattern as well as the incidentals of form 
Switzerland and convention McGraw-Hill Book Co., 330 
West 42nd Street, New York 36, N.Y. third edi 
tion. 1952. 356 pp., $4.50 


stresses 
veral stress 


ig Engineering in Public Health 

nsions, st Although this volume is written primarily for 
n-analytica! civil engineers, its thorough coverage of preventive 

iMustrative and corrective measures in sanitary engineering 

strength of will be useful to others in the field of public health. G t Th F ts 
y, heat flow Among the subjects discussed by the author e ese ac 

is the uni Harold E. Babbitt, are administration, control of 


er algebraic environment for comfort and protection of health 


value and communicable diseases with their causes and con 
ind partial trol, new germicides, and modern disinfecting on 


1 tools to methods. (McGraw-Hill Book Company, Inc., 
re the elec 330 West 42nd St., New York 36, N.Y., 1952 
s, the slide 582 pp., $8.) 


se ight-Weight Pipe and 
70 Fifth Handbook of Engineering Fundamentals Lig t- elg t ipe an 


p.. 36.65 
This companion volume (edited by Ovid W 


Eschbach) to the specialized handbooks of the e 
to 1800 “Wiley Engineering Handbook Series’’ contains e ge- oup ings 
the fundamental! laws, theories, and data that are 
basic to engineering practice. Revisions consist of 
deletions, additions, and changes indicated by 16 
years’ experience with the first edition, one sig 
nificant aspect being the much greater emphasis 
on the use of the MKS system of units. The sub- 
ject matter is essentially an extended summary of 
the principles of mathematics, physics and chem- 
istry, the commonly used mathematical tables, 
the properties and uses of materials, and the me- 
mi wolunn chanics of solids and fluids. A discussion of engi- 
neering law is included. (John Wiley & Sons, Inc., 


h January 440 Fourth Ave., New Vork 16, N.Y, second edi 
velopment tion, 1952. $10.) 
n of State 


1 America 
nly to the 
stitute this 
land tech 
important 
he reasons 
‘ngineering 
ctions, the 


Buildin, 
Hydraulik und Wasserbau auf Neuen Bulletin No. 507 presents the 
Grundlagen many applications of NAYLOR 
Pipe in construction service, to- 
Projects Intended for all engineers active in the hydraulic ‘ » ne 
engineering field, this book by A. Schafer presents gether with complete specifica 


tions, fittings and connections. 
It is a helpful guide for con- 
tractors. 


ies in the a comprehensive treatment of modern hydraulic 
me by H theory The approach is basically mathematical 
1 informa but abstract concepts are kept to a minimum to 
‘ploratory retain a close alliance with practice. In many in- 
quipment stances new methods are described. The book is 
detail but meant to be not only a systematic textbook but 


l. Major also an inspiration and guide to progressive and 

egate and economic construction. (Franckh'sche Verlags- 

and selec handlung, Stuttgart, Germany, 1950. 187 pp 
DM 35.) 


(Van 
East 37th 
pp., $5 Die Kugelschlagprufung von Beton 

The author, Kurt Gaede, describes and evaluates 


tests on compressive strength of concrete made by 
a dynamic ball-impact test method using special 


itains the spring and pendulum hammers. Practical applica- 
structural tions of this method are discussed. (Wilhelm 
nmentary Ernst & Sohn, Berlin, 1952. 73 pp., DM 7.50.) 


afted the 
2 ‘eta a Anschauliche Verfahren zur Berechnung von 
Durchlaufbalken und Rahmen 


ding con- 


. and ap- This text by Robert V. Halasz, provides a simple 
— os method for a detailed analysis of continuous frames 
by and It Bulletin No. 513 gives the facts on 
, cusses balancing angle changes and presents a 

simple iteration method of solving elasticity equa- the NAYLOR Heavy-Duty Wedge- 

tions. (Wilhelm Ernst & Sohn, Berlin, 1951, 158 Lock Coupling and tells how this 
ting of pp.. DM 31.50.) one-piece, positive-type con- 

(Continued on page 92) nection saves time, work and 
weil money in pipe line installa- 4 
tion. 


onsolida 


‘ments of 

ed in the Library Services q ‘ 

ent aa Engineering Societies Library books may : a Write for these bulletins today. 
e Street, be borrowed by mail by ASCE members 

blication for a small handling charge. The Library 


also prepares bibli 

search and photostat services, ond can pro- 
vide microfilm copies of any items in its 
collection. Address inquiries to Ralph H. 


h Nelson Phelps, Director, Engineering Societies Nayl ° 
mnsider.- Naylor Pipe Company 

ager onal ge 33 West 39th Street, New York 1281 E. 92nd St., Chicago 19, Il. 

ions for N.Y. New York Office: 

veral ex- 350 Madison Ave., New York 17, N.Y. 

rocedure 
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Special Bulletins 
- 
<= 
MEDGE-LOCK Cooling 
the ond Method 
of Pipe 
a 


The Missouri-Pacific Lines’ new freight ter- = 


minal at St. Lovis—one of the world’s hay 
most modern and efficient —is equipped with Kinneor : ——— 
Stee! Rolling Doors and Kinnear, Stee! ROL-TOP Doors. 


Where doors get their toughest assignments... 


KINNEAR Rolling Doors 


prove their extra value for every need 


The advantages of Kinnear Rolling Doors for all types of buildings 
are proved by their performance in big installations like this — 
where doors are the very life-line of efficiency. 


The coiling upward action of Kinnear Rolling Doors makes all floor 
and wall space around doorways fully usable at all times. Freight or 
materials can be stacked close to the door curtain, inside and outside 
the building, without blocking door action, 


Opening completely out of the way above the lintel, the doors stay 
out of reach of damage by wind or vehicles. The interlocking steel- 
slat construction — originated by Kinnear — provides a rugged, all- 
metal curtain that assures 
long service and low main- 
tenance, plus extra protec- 
tion against fire, thefr. and 
the elements. 


Kinnear Rolling Doors are 
tailored to fit any opening, 
in old or new buildings. 
Kinnear Motor Operators 
are also available, for push- 
button control. Write today 
for complete information. 


ROLLING DOORS 


The KINNEAR Mfg. Co. 


FACTORIES: 

1080-90 Fields Avenue, Columbus 16, Ohio 

1742 Yosemite Ave., San Francisco 24, Calif. 
Offices And Agents In All Principal Cities 


92 (Vol. p. 1068) 


Recent Books 


(Continued from page 91) 
Compressed Air in Mining and Industry 


The important applications of compressed air are 
described by Sydney H. North, compiler and editor 
with comments on its advantages and limitations 
The following topics are representative: Pneumatic 
tools of all kinds; operation of remote mechanisms, 
conveying and air-lift pumping; tunnel work and 
ship salvage; and air-blast devices. There is also 
a concise presentation of compressor operation and 
maintenance. (Pitman Publishing Corp.,2 West 45 
St., New York 19, N.Y.. 1951. 170 pp.. $4.) 


Advanced Strength of Materials 


Starting from the level attained by the first onc 
term course in engineering colleges, this volume 
covers the following major subject headings: Tor 
sion; rotating disks; membrane stresses in shells 
bending of flat plates; beams on elastic foundation 
two-dimensional theory of elasticity; the energy 
method; buckling; miscellaneous topics such as 
Mohr’s circle and certain specialized theorems. The 
author is J. P. Den Hartog. (McGraw-Hill Book 
Co., 330 West 42nd Street. New York 36, N.Y 
1952. 379 pp.. $8.50.) 


Applied Structural Design 


The general arrangement of this manual, by 
Thomas H. McKaig, carries the subject from the 
mathematics and mechanics of structural engineer 
ing through the theory of bending into the practica! 
application to building problems. Expanded from 
a series of preparatory notes for state license exam 
inations, the book contains the tabular and graphi 
cal information the author has had most occasion 
to use in actual practice. The methods and basic 
data used are in accordance with prevailing stand 
ard building codes. The book is intended as a prac 
tical handbook for the structural designer rather 
than as a textbook. (Published by the author, 88! 
Main St., Buffalo 3, N. ¥., 1949. 505 pp., $10.) 


A von Stollenbauten in Neuzeit- 
licher Technik 


In this condensed treatment of modern methods 
of tunnel construction, Karl Wiedemann presents 
practical suggestions for the experienced engineer 
who is already familiar with the fundamentals of 
underground construction work, explosives, statics 
surveying, construction machinery, etc. Major 
sections are on tunneling practice, special machinery 
and equipment, and operating procedures. There 
is a bibliography. (Wilhelm Ernst & Sohn, Berlin 
1952. 136 pp., DM 18.50.) 


Beton-Kalender 1952 


A pocket-sized handbook in two volumes dealing 
with concrete, reinforced concrete, and related 
fields. Part I contains mathematical tables, prop 
erties of materials, statics, dimensioning of mem 
bers, and pertinent German specifications. Part I! 
covers estimating of reinforced-concrete structures 
foundation practice, retaining walls, building walls 
and floors, prefabricated members, bridges, elastic 
slabs, road construction, silos, and concrete pipe 
(Withelm Ernest und Sohn, Berlin-Wilnersdorf 
Vol. 41, two parts 1952. 736 pp., 412 pp., DM 
16.) 


Calculus of Variations—With Applications 
to Physics and Engineering 


Following a brief treatment of the classical ele 
mentary problems, the author, Robert Weinstock, 
provides sections involving the role of the calculus 
of variations in particle dynamics, geometrical op 
tics, quantum mechanics, elasticity, electrostatics 
and in the eigenvalue problems associated with the 
vibrating string and vibrating membrane. Tech 
niques and underlying ideas are emphasized 
(McGraw-Hill Book Co., 330 W. 42nd St., New 
York 36, N. Y., 1952. 326 pp., $6.50.) 


Charting Statistics 


This liberally illustrated textbook, by Mary 
Eleanor Spear, employs drafting-room methods of 
charting for practical graphic presentation of statis- 
tical data. Various interpretations of the same 
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tables are used to illustrate the types of charts ap- 
plicable to the given tables of facts. Among the 
varieties discussed are line, surface, column, bar, 
map, and flow charts. (McGraw-Hill Book Co., 
330 W. 42nd Street, New York 36, N.Y., 1952 
253 pp., $4.50) 


Corrosion Testing Procedures 


Intended mainly for the investigator concerned 
with practical problems in the corrosion of metals 
in service and the production of corrosion-resistant 
metal, this manual by F. A. Champion, covers in 
detail the alternative procedures for all stages of 
corrosion tests: choice and preparation of metal 
and corrosive agent; exposure conditions for both 
laboratory or field tests; examination of specimens 
or corrosive agent for effects of corrosion; expres- 
sion and interpretation of results with particular 
reference to the corrosion/time curve. Various 
special tests are considered separately (John 
Wiley & Sons, Inc., 440 Fourth Ave., New York, 
N. ¥., 1952. 369 pp., $6.25.) 


Textbook of Wood Technology, Volume II: 
The Physical, Mechanical, and Chemical 
Properties of the Commercial Woods of the 
United States 


Completing a comprehensive two-volume treat- 
ment of all phases of wood technology, this second 
volume covers three major aspects as follows: 
The physical properties of wood, including bonding 
and finishing; mechanical properties of wood, 
including testing procedures, design of typical tim 
ber structures, determination of stresses in framed 
structures, and the holding power of timber con- 
nectors; chemical properties of wood. The au- 
thors are H. P. Brown, A. J. Panshin, and C. C 
Forsaith, The forestry and commercial timber 
aspects were covered in volume |. (McGraw-Hill 
Book Co., Inc., 330 West 42nd St., New York 36, 
N.Y., 1952. 783 pp., $10.) 


Industrial Waste Treatment 


Beginning with discussion of the nature, cause, 
and general aspects of an industrial waste problem, 
the author, Edmund B. Besselievre, first establishes 
basic methods of approach to a solution. Technical 
subjects covered include sampling and analysis of 
wastes, pollutional effects, methods of waste treat- 
ment, handling methods, and the recovery of usable 
materials. Legal factors and economic aspects are 
thoroughly covered. (McGraw-Hill Book Co., Inc., 
330 W. 42nd St., New York 36, N. Y., 1952. 391 
pp., $7.) 


Hydraulics and Its Applications 


The new edition of this well-known textbook, by 
A. H. Gibson, has been revised to eliminate obso- 
lete matter and by the addition of new material 
provide an up-to-date coverage of the subject. A 
new chapter dealing with the basic principles of the 
construction and operation of scale models has been 
included. The introductory Section I covers hy 
drostatics and the physical properties of water; 
Section II, hydraulic theory for a variety of con 


ditions; and Section III, the design of hydraulic 
machinery. (Constable & Co, Ltd., London 
1952. 813 pp, 35s.) 


| Solution to problem 
on page 33 


Confined sand and stone is an 
| excellent bearing medium. How- 
ever, the procedure was criminally 
unsafe because the metal shell would 

eventually rust through. The ag- 

gregate, no longer confined, would 
be unable to resist Joad effectively. 
| After a concrete pier is cast, the 
| shell is not an essential item. 
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New Economy Framing 


...of engineered timber construction for 
permanent, low-cost clear span buildings 


Here is a sturdy, long lasting build- 
ing erected quickly and at low cost 
with Tim-Frame, a new rigid frame 
of Timber Structures, Inc. Fuac- 
tional in design and application and 
fabricated to engineering detail, 
Tim-Frame fills the long-felt need 
for permanent, low-cost buildings. 
Adaptable for any use requir- 
ing unobstructed floor space. 


Available in spans up to 60 
feet or more. 

Delivered complete with an- 
chorage hardware... ready 
for fast, easy erection. 


When fine appearance is required, 
timbers may be “glulam’’. These are 
dimensionally stable and free from 
seasoning action. 


x * * 


Detailed Data 
Upon Request 


To learn more about Tim-Frame, 
and how it provides greater value 
for commercial and industrial build- 
ings, fill in and mail the coupon for 
detail drawings and other infor- 
mation and for our new data-packed 
booklet, “Modern Construction”. 


TimBer Structures, Inc. 


P. O. Box 3782-Y, Portland 8, Oregon 
Offices in New York; Chicago; Detroit; Kansas City; St. Louis; 
Dallas; Minneapolis; Seattle; Spokane. 
TIMBER STRUCTURES, INC. OF CALIFORNIA © Richmond, Colifornia 


TIMBER STRUCTURES OF CANADA, LTD. - 


Peterborough, Ontario 


Local Representatives throughout the United States and Canada 


Nome___ 


Company 


Address 


City 


TIMBER STRUCTURES, INC. 
P. O. Box 3782-Y, Portland 8, Oregon 


Please send data on Tim-Frame and booklet, ‘‘Modern Construction 


Position 
Zone 


State 
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ENGINEERING SOCIETIES 


PERSONNEL SERVICE, INC. 


CHICAGO 
84 E. RANDOLPH ST. 


NEW YORK 
8 W. 40th ST. 


Men Available 


Construction Cost ANALYST; 
43; married; 3 years’ college; 16 
neering and construction experience 


A. M. ASCE; 
years’ engi 
includes 4 


years’ analysis of industrial construction unit 
costs and methods, materials, schedules, prog 
ress, labor and equipment utilization Desires 


792-529-A-1- 


opportunity for advancement. C 
San Francisco 

Sates OR MANUFACTURERS Rep 
resentative; A.M. ASCE; 47; married; gradu 


would like to handle building 
products or machinery; 8 years’ experience as 
sales engineer (promotional, sales, missionary 
work in building materials) : 10 years as engineering 
college professor. C-793-52 2-A-12-San Francisco 


ate civil engineer; 


Enorneer; M. ASCE; 45; married; 
registered; World War II service, 
Engineers; project engineer, 
superintendent of construction and university 
teaching of design With present employer 
past 6 years. At present on railroad terminal 
project but desires position with some major 
firm (such as a consulting firm) in a supervisory 
or executive capacity. Will travel. C-704. 


BS. in C_E.; 
U. S. Corps of 


Enoineer; J.M. ASCE; 30; married; 
varied industrial building construction 
experience, including field work, cost analysis, 
expediting estimating; at present, resident 
engineer in charge of contract letting and ad 
ministration. Desires responsible position with 
expanding company with opportunity of profit 
sharing Prefers upstate New York. C-795 


Civa 
5 years’ 


100 FARNSWORTH AVE. 


SAN FRANCISCO 
57 POST ST. 


DETROIT 


Civm Enorneer; J.M. ASCE; 30; married; 
B.S. in C.E.; 5 years’ experience in hydraulic 
design, flood control work and construction 
Desires position in hydraulic ar related field 
as design or construction engineer. Will relo- 
cate; will also consider foreign employment. 


C-796 


Crvm Enoineer; J.M. ASCE; 26; married; 
. S.in C.E.; registered professional engineer; over 

> years’ wide and varied engineering experience; 
railroad, field and office; construction supervision, 
inspection and management; experienced struc- 
tural designer; chemical plant engineering experi- 
ence. Recalled Naval CEC Officer, currently over- 
seas Desires position with challenge and oppor- 
tunity, any location. Will be available February 
1. C-797-529-A-3-San Francisco 


Civit ENGINEERING; J.M. ASCE; 29; regis- 
tered land surveyor; B.S. in C.E.; 2} years’ experi- 
ence sutveying, geodetic, topographic and pipe line 
layout 1} years’ as geodetic field engineer in 
South Aiserica; | year layout and design in light 
construct:on; desires foreign employment, espe- 
cially Latin America. C-798- Detroit. 


Positions Available 


Enoineer, BS. in civil engineering or equiv 
alent, to include most of the following courses 
Dynamics, aerodynamics, differential equations, 


This placement service is available to 
members of the Four Founder Societies. 
If placed as a result of these listings, the 
applicant agrees to pay a fee at rates 
listed by the service. These rates- 
established to maintain an efficient non- 
profit personnel service—are available 
upon request. The same rule for pay- 
ment of fees applies to ee who 
advertise in these columns. All replies 
should be addressed to the ke auen s 
indicated and mailed to the New York 
Office. Please enclose six cents in post- 
age to cover cost of mai and return of 
application. A weekly bulletin of engi- 
neering positions open is available te 
members of the cooperating societies at 
a subscription rate of $3.50 per quarter 
or $12 per annum, payabie in advance. 


Statistics, stress analysis, structural design, to 
plan, conduct and evaluate field tests of opera- 
tional engineering techniques, as applied to certain 
phases of atomic energy program. Will consider 
a recent graduate. Salary, $3,410-$7,040 a 
year. Location, Virginia. Y-7202 


ENGINEERS. (a) Construction Superintend- 
ents—three for overseas duty and one for do- 
mestic. Must have minimum of 8 to 10 years’ 
experience in the construction of hydroelectric 


power stations. Salary, $15,000 a year plus 
20 percent for overseas service. (6) Resident 
Engineers for similar work as above. Salary, 


9, a year. Headquarters, New “York, 


$9,000 
N.Y. Y-7350 


MANAGER OF Propuctrs Sates, 
35-40, with sales background and engineering 
experience, for work involving the development 
of new building products. Must be able to 
handle normal sales management and advertising 
duties, and have imagination and the ability to 
produce new products. Salary, $7,500 a year 
to start. Location, Ohio. Y-7353. 


RESEARCH ASSISTANT, recent civil engineering 
graduate, for work on research project involving 
the investigation of structural members for use 
in supporting structures for ground electronic 
operations Duties include preparation of en 
gimeering drawings, engineering computations, 
conducting lab tests and assembling resulting 
data. Opportunity to pursue graduate work 
toward master’s degree in civil engineering; 
and also instructing in laboratory work during 


Mechanical, civi’ and chemical engi 
neers are neea d for design and 
inspection work at Standard Oil 
Company's largest refinery located 
near Chicago 

Continuing expansion of facilities 
and technological advances create 
openings for qualified engineers. Re- 
cent graduates are desired, and are 
offered an opportunity to work and 
advance with one of the leading com- 
panies in an industry noted for its 
engineering achievements 

Engineering staff is permanent, 
with excellent opportunities for ad- 
vancement and also promotional! out- 
lets to other departments of the 
Company. Positions are weli-paying 
and outstanding employee benefit 
plans are provided. 

The interesting variety of work in- 
cludes inspection of existing oil re- 
fining units and of new facilities; also 
the design, construction, development 
and servicing of all types of oil refin- 


ADDRESS: Mr. P. L. Krauel 


Standard Oil Company 


Engineers 
wanted by 
STANDARD OIL COMPANY (Indiana) 


Chief Engineer, Whiting Refinery 


2400 New York Avenue, Whiting, Indiana 


ery equipment. This includes power 
plants and distribution systems. wa- 
ter supply and waste disposal facili- 
ties, structures, buildings, heat 
exchangers, piping. fractionating and 
other process equipment used in the 
development and distribution of pe- 
troleum products. 

Reply by letter, giving complete 
summary of education and experience 
and stating salary expected. All ap- 
plications will be carefully consid- 
ered and kept strictly confidential. 


COST 
ENGINEER 


Unusual opportunity for Cost 
Engineer on major plant proj- 
ect in California. Requires 
cost and construction experi- 
ence, but principal qualifica- 
tions are intelligence, interest 
and ambition. Functions in- 
clude unit cost analysis, spe- 
cial cost reports and cost fore- 
casts. A responsible position 
and one offering opportunity 
for advancement in an ex- 
panding, progressive organi- 
zation. 

Write giving complete qualifi- 
cations, references and salary 
requirements. Your reply will 
be held confidential. 


BECHTEL CORPORATION 


220 Bush Street 
San Francisco, California 
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the school year. Salary open. Location, New 
York Metropolitan Area. Y-7386. 

Recent Civm ENGINEERING GrapuaTe for 
engineering field service on low-cost road con- 
struction. Highway experience desirable. Good 
opportunity with national organization. Lo- 
cation, Southeast. Y-7387. 


Proressor in Civm 35-40, for 
the school year 1953-1954, to act as departmant 
head. Should have engineering and teaching 
experience. Salary, $4,500-$5,000 for 8' ‘> months. 
Location, Pennsylvania. Y-7446. 


ENGINEERS. (@) Resident Engineer with at 
feast 5 years’ experience covering railroad or 
highway engineering, aerial survey layout, 
curves, solar observations. Salary, $9,600 a 
year. (6) Instrumentman with railroad or high 
way field experience, to run level and transit 
covering locations and construction. Salary, 
$7,200-$8,400 a year (c) Office Engineer with 
at least 5 years’ railroad and highway experience 
including design and computation work. Salary, 
$10,000 a year (d) Draftsman-Computer to 
compute field notes, lay out right of way, do 
topographical work. etc. on railroad project 
Salary, $7,200 a year. Knowledge of Spanish 
and Portuguese desirable. Bonus of 15 percent 
on all jobs at completion of contract; 2-3 years’ 
work. Location, Brazil, SA. Y-7452 


EprrortaAL ASSISTANT, young, to write up new 
products for civil engineering construction mag- 
azine. Also prepare market research reports 
Residents of New York Metropolitan Area only. 
Salary, $3,600-$4,200 a year 
York, N.Y. Y-7481 


Location, New 


Crvm ENcineer with B.S. degree fand 4 
years’ experience in technical engineering, and 
1'/s years’ professional experience in engineering 
Must have demonstrated ability to perform 
difficult engineering work under only general 
supervision. Salary. $5.060 :year plus 25 per- 
cent cost of living allowance, making total of 
$6,325 a year. Must be a citizen. Location, 
Alaska. Y-7504 

RESIDENT ENGINEER with at least 10 years’ 
design and field experience on industrial buildings 
and process equipment installation. Salary. 
$8,000 a year. Location, Brooklyn, N.Y 


SALES ENGINEERS to call on engineers, archi- 
tects and contractors. Must have had con- 
struction and preferably, sales experience 
Prefer someone who has worked with a cement 
company or a concrete testing laboratory 
Salary $4,200-$5,400 a year plus commission and 
expenses. Locations, New York Metropolitan 
Area, Chicago and Canada. Good opportunity 
as applicants will have the adv antage of eventu 
ally heading up branch offices. Y-7536 


Sates ENGINEER, young, mechanical or civil 
not necessarily a graduate, but with two to three 
years’ college, for inside sales work, such as es- 
timating sales correspondence, promotional work 
with design engineers and architects; also some 
outside contact with customers. Should have a 
ear. Salary open. Location, Newark, N. J 
Y-7560. 


CONSTRUCTION ENGINEER with pipeline, ma 
rine terminal, tank car and truck station expe- 
rience, to supervise design changes, field engineer 
ing and equipment installation. One-year con- 
tract. Salary, $9,600-$10,200 a year Location, 
North Africa. Y-7595 


CONSTRUCTION SUPERINTENDENT, not over 
47, M E. or C. E. degree, with at least 10 
years’ experience in heavy construction involving 
a considerable length of time in full charge of 
projects Must have had petroleum re 
finery or heavy industrial chemical plant expe- 
rience. Will be 100 percent field work at the 
actual construction site. Salary, $7,200-$7,500 
a year, plus expenses. Locations, throughout 
the United States. Y-7626 


SanrTaRY ENGINEER, 30-45, graduate, with 
degree in sanitary engineering or civil engineering 
with minor in sanitary engineering or chemistry, 
and at least 5 years’ experience in a waterworks 
system, public health activities in sanitary en- 
gineering sales. Will act as assistant to the 
water supply superintendent, to supervise the 
water purification and sanitary engineering 
sales. Must be U.S. citizen. Salary, $5,388 
$6,644 a year to start. Location, Florida 
Y-7664 


ADMINISTRATIVE VICE Presipent, 38-45, 
with operating and or construction and commer 
cial and accounting experience in at least two of 
the four branches of the utility field (electric, 
gas, telephone or water Should be thoroughly 
familiar with the public utility field. Salary, 
$13,500-$20,000 a year. Location, Connecticut. 
Y-7703 (a) 


( Continued on page 98) 


ME...an 
AIRCRAFT 
ENGINEER 


Yes, Lockheed can train you-—at full pay! 


The step up to Aircraft Engineer- 
ing—and a better life in Southern 
California—isn’t as steep as you 
might expect. 

Aircraft experience isn’t neces- 
sary. Lockheed takes your know- 
ledge of engineering principles, 
your experience in other engineer- 
ing fields, your aptitude, and 
adapts them to aircraft work. You 
learn to work with closer toler- 
ances, you become more weight 
conscious. 

What’s more, Lockheed trains 
you at full pay. You learn by doing 
—in Lockheed’s on-the-job training 
program. When necessary, you at- 
tend Lockheed classes. It depends 
on your background and the job 
you are assigned. But, always, you 
learn at full pay. 

These opportunities for engi- 
neers in all fields have been created 
by Lockheed’s long-range produc- 
tion program — building planes for 


defense, planes for the world’s air- 
lines. 

And remember this: When you 
join Lockheed, your way of life im- 
proves as well as your work. 

Living conditions are better in 
Southern California. The climate is 
beyond compare: Golf, fishing, 
motoring, patio life at home can be 
yours the year ’round. And your 
high Lockheed salary enables you 
to enjoy life to the full. 


Note to Men with Families: Hous- 
ing conditions are excellent in the 
Los Angeles area. More than 50,000 
rental units are available. Thou- 
sands of homes for ownership have 
been built since World War II. 
Huge tracts are under construction 
near Lockheed. 


Send today for illustrated bro- 
chure describing life and work at 
Lockheed in Southern California. 
Use handy coupon below. 


ENGINEER TRAINING PROGRAM 


M. V. Mattson, Employment Mgr., Dept. CE-12 


Aircraft Corporation 
Burbank, California 


LOCKHEED 


Dear Sir: Please send me your brochure describ- 
ing life and work at Lockheed. 


My Name 


My Field of Engineering 


My Street Address 


My City and State 
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STRUCTURAL 


Positions available for men with 
several years’ experience in 
) bridges, industrial buildings, or 
pressure vessels and heavy duci- 
ing. Prefer CE or Arch. E. Will 
consider recent graduates with 
geod ed..ational background in 
siructvral analysis. 


Unusual engineering opportuni- 
ties exist in our well established 
firm in connection with the design 
of a variety of engineering proj- 
ects which include bridges, indus- 
trial buildings, advanced aero- 
nautical test facilities and other 
eonstruction. 
Please write fully to 
SVERDRUP & PARCEL, INC. 
Consulting Engineers 

915 Olive St. Lovis 1, Mo. 


DESIGNERS & DETAILERS 


SALES 
ENGINEER 


For large concrete prod- 
ucts manufacturer oper- 
ating in eastern half of 
United States. Applicant 
should be graduate civil 
engineer with sales per- 
sonality. Prefer person 
who lives in vicinity of 
Baltimore, Maryland. 
Excellent proposition with 
a bright future. Write 
Box 215. 


Civil Engineering 
33 West 39th St. 
New York 18, N. Y. 


WANTED 


Graduate registered engineers 
by well established Middle West- 
ern Engineering firm as follows: 
3 Designers of sewage 
treatment plants 
2 Designers of water 
purification and soft- 
ening plants 
1 Architect 
3 Highway bridge de- 
signers 
Replies will be received in confi- 
dence. Excellent working condi- 
tions including pension plan, group 
life insurance, Blue Cross insur- 
ance and liberal bonuses under 
a profit sharing plan. Excellent 
opportunities for substantial prog- 
ress for well qualified men. 


Box 216 
Civil Engineering 
33 West 39th Street 
New York 18, N. Y. 


MAYO 


STEEL FORMS 


for Tunnels, 
Conduits and Walls. 


TUNNEL SHIELDS 


Complete with Hydrau- 
lic Equipment. 


AIR LOCKS 


Important installations 
in America, Europe and 
South America testify to 
the “know-how” behind 
Mayo Steel Forms, Tun- 
nel Shields and Air Locks. 
Write today for 
Free Literature. 


LOW ON BIDS... 
LONG ON EXPERIENCE 


WANTED 
A TOP FLIGHT EDITOR 


The man we're looking for is well seasoned in trade 
magazine editing. He's completely dable and 
has his feet firmly on the ground. He's a graduate 
engineer and has worked for a few years, at least, as 
an industrial or consulting engineer. He has the ability 
and personality required to organize and supervise an 
editorial department and is able and willing to be a 
“working” editor. 


If you possess these requirements, we have an oppor- 
tunity which is sure to interest you. We're expanding 
our operations to include publication of a new maga- 
zine, ‘‘Consulting Engineer,” and we're looking for a 
mon capable of directing the editorial departments for 
both “‘Consulting Engineer" and ‘industry and Power,” 
@ magazine which we've published for over thirty years. 
Salary is open and definitely in line with the importance 
of this job. 


When applying, please give us, in your first letter, a 
complete resume of your education and experience, tell 
us about your family and home, let us know why you 
think we should employ you for this position, and give 
us your salary requirements. If you have a photo or 
snapshot of yourself, send it along, too. 


Please do not telephone or apply in person. We 
want to study all applications carefully. _Your applica- 
tion will be treated in absolute < e. Our 
employees know of this advertisement. Direct your 
application to A. M. Roe, Managing Partner, industry 
and Power Publishing Company, 420 Main Street, St. 


Joseph, Michigan. 


MAYO 


LANCASTER, PA. 
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CIVIL ENGINEERING @ December 


This is the Boeing team’s jet heavyweight 


Here is a flight shot of the giant 
Boeing B-52 Stratofortress. An eight-jet 
heavy bomber, the Stratofort is a fast, 
husky teammate to the B-+7 Stratojet 
medium bomber. It’s 153 feet long, 
measures 185 feet from wing-tip to 
wing-tip, and is powered by eight Pratt 
& Whitney J-57 engines. Speed and 
other performance details are carefully 
guarded secrets. 

This Boeing jet-bomber team is just 
another example of the trail-blazing 
that, over the past 35 years, has kept 
Boeing engineers at the head of the 
design parade. 

If you measure up to Boeing stand- 
ards, you can share this Boeing prestige. 
You'll work with men renowned in their 


1952 


fields, on such challenging projects as 
guided missiles, nuclear-powered 
craft, and the exploration of supersonic 
flight. 

There are openings at Boeing right 
now for experienced and junior engi- 
neers in all fields, for aircraft 


DESIGN DEVELOPMENT 
RESEARCH PRODUCTION 
TOOLING 


also for servo-mechanism and electronics 
designers and analysts, and for physi- 
cists and mathematicians with advanced 
degrees. 

You can work in Seattle in the Pacific 
Northwest or, if you prefer, at Wichita 
in the Midwest. Boeing provides a gen- 
erous moving and travel allowance, 


offers you special training, a salary that 
grows with you—and a future of almost 
limitless range. 
You'll be proud when you say, “I’m 
a Boeing engineer!” 
Write today to the address below, or use 
the convenient coupon 


City ead Stefe 


JOHN C. SANDERS, Statt Engineer— Personne: 
Dept. s-12 
I Boeing Airplane Company, Seattle 14, Wash. I 
I Engineering opportunities at Boeing inter- ! 
J est me. Please send me further information. 
Name 
Address 
I 
I 


SS 
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Hyprautics Enoineer, under 35, B.S, 
M.S., or Ph. D. degree in civil or mechanical 
with engineering, with major.in fluid mechanics 

Will consider men with or without actual work 
experience, but should have some knowledge of 
research techniques gained through independent 
investigation such as thesis work for university 
degree. Knowledge of construction of experi- 
mental apparatus, operation of pilot plant 
equipment and an understanding of mechanical 
principles is desirable. Work involves transla- 
tion of research results into pilot plant and pro- 
duction installations. Salary, $3,600-$6,000 a 
year. Location, Midwest. Y-7763. 


Executive Enoineer, 40-50, civil graduate, 
with structural design, including moment dis- | 
tribution, estimating and sales experience covering 
bridges, railroads, and industrial buildings 
construction for engineering and construction 
firm Professional license desirable Salary, 
yr $12,000 a year. Location, Maryland. 


Orrice ENGINEER capable of managing an 
office in New York for a multi-million dollar 
construction job. Will handle all phases of 
office details, set up and organize prior to the 
| starting of field construction. Duration, 4 or 
5 years. Salary open. Location, New York, 
N.Y. Y-7788. 


Associate for private California engineering 
firm. Competent to take complete charge of 
large mapping and engineering projects, es 
pecially in the field. Y-7801. 


Stockton ‘‘Yubabilt’’ 
Power-Arm type clam- 
shell bucket, 6 cu. yds., 
22,000 Ibs., welded 
steel plate construction, 
round nose without 
teeth, custom-built for 
Hawaiian Dredging Co. 


Project ENGINEER to take charge of several 
projects in so far as checking job and materials 
is concerned for large construction company 

| engaged in industrial and commercial building 

in Eastern area. Some traveling. Salary, to 

| $7,500 a year. Location, New York, N.Y. 
Y-7807. 


civil engineering degree preferred and up to 10 
years’ experience in similar work described below 
Will act as office engineer and resident engineer 
on industrial plant changes and expansion, 
large and small projects. Broad experience re- 
= . quired on building construction. Knowledge 
2 TYPES California and Power-Arm of equipment erection desirable. Able to review 
structural designs and suggest improvements, 


CAPACITIES—'% to 6 cu. yd. make cost estimates, review proposals and ¢ dvise 


dard ial L h w. h on letting contracts. Act as company <q 
-_ . * pec sentative on projects away from home office 
3 WEIGHT CLASSES Heavy; Stan are; s ig t eig t Travel required. Salary, $5,400-$6,800 a year 
WEIGHT RANGE—2125 Ibs. to 45,000 Ibs. Location, New Jersey. '¥-7820 (a) 


| ENGINgeER, construction, 30-45, with 


INSTRUCTOR, young, preferably with a master 
of science degree, who is interested in teaching 


H engineering graphics and descriptive geometry 
California Type designed expressly for channel and recla 
H ; ; engineer. Salary open; sick leave and retire- 
mation dredging, has few working parts, well balanced for 
digging pect soil, river bottom adobe and mud; discharges 
ickl d cleanly. First built in 1872, produced continuous cad tapout af dupont) and 
i an : - y sews sposal pls 
Salary, $5,000-$6,000 a year. Location, New 


ly ever since. York, N.Y. Y-7839. 


DesIGNeR, with at least 5 years’ experience in 


Power-Arm Type built for tough, continuous digging of | designing structural steel and reinforced con- 
~ ° crete—70 percent on structural steel and concrete 

rock, hardpan, coral and other hard, abrasive materials. design and 30 percent on architectural design or 
| industrial buildings. Permanent—not defense 
Correctly balanced weight and powerful closing action pro- Salary, $10,000 a year. Employer will pay fee. 


Location, Indiana. R-09285. 


3 vide exceptional digging ability. Especially suited to close- 
up work near wharves and on caisson jobs. 


Both the California and Power-Arm types are built in all 
y three weight classes: 


HEAVY for extra penetration in tough Foie. ecintizes in the Positions Announced 


‘ digging. manufacture of 
STANDARD for most dredging jobs. Bucket Ladder Dredges Engineer Center, Fort Belvoir. Open- 


| 
| 
eee | ings available at the Engineer Center, 


SPECIAL LIGHT WEIGHT for soft, to Fort Belvoir, Va., include the following: 
slushy materials. Holst Cavk - | Bridge engineer at a yearly salary of $3,410; 
Consult us about clamshell buckets. Esti- | 
o $5,940; structural e eer at salaries 

ey ge furnished. Wire, write or | from $4,205 to $5,060; and training in- 
| structor in civil engineering at $5,060. 
The applications for federal employment, 

VUBA MANUFACTURING to | standard form 57, may be obtained from 
= | a Civil Service Office or Department of the 


Room 716, 351 California St., San Francisco 4, Calif. Army Civilian Personnel Office, and should 


ar be mailed or presented in person to the 
STOCKTON IRON WORKS Civilian Personnel Branch, Building 211, 
| Room 200A, the Engineer Center, Fort 
P.O. Box 1331 Stockton, California _—&Belvoir, Va. 
(Continued on page 100) 
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ae BARBER-GREENE HAS THE 


Here are three standard B-G Portable Conveyors 
together with B-G Car Unloader .. . all available 
for prompt delivery from your B-G distributor. 
These skillfully designed and ruggedly built ma- 
chines will—within the limits of their capacities— 
provide you with the most efficient and economical 
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PORTABLE YOU NEED 


method of handling sand. stone, gravel, coal. coke, 
ashes, wet concrete, chemicals, bags and boxes. 

In addition to the models shown, Barber-Greene 
also builds larger capacity portable conveyors. 
Why not check with your B-G distributor for com- 
plete information on portable conveyors? 


| 
matic-tired—tow it anywhere. 
0-inch. belt widths — 33 to 
(Vol. p. 1075) 99 


Positions Announced 
( Continued from page 98) 

Corps of Engineers, Philadelphia District. 
Civilian construction inspectors and civil, 
electrical, and mechanical engineers are 
urgently needed for vital military con- 
struction projects in New Jersey, Dela- 
ware and Pennsylvania. For more de- 
tailed information write to the Personnel 
Branch, Army Engineers, 121 North Broad 
Street, Philadelphia, Pa 


Corps of Engineers, Portland District. 
The Personnel Branch of the Portland 
District currently lists 92 different types 
of civilian engineering vacancies at 15 


ABRAMS AERIAL SURVEY 


foreign stations with salaries ranging from 
$3,175 to $10,800. Qualified personnel 
should contact Roy H. Lusch, 627 Pittock 
Block, Portland 5, Ore., for further in- 
formation. 


Corps of Engineers, New York District. 
An urgent need for experienced safety 
engineers (GS-9) at an annual salary of 
5,060, to check and recommend safety 
measures and hold conferences with con- 
struction engineers, is announced by the 
New York District of the Corps of Engi- 
neers. Interested applicants should com- 
municate with the Personnel Branch, 
Corps of Engineers, U. S. Army, Office of 
the District Engineer, New York District, 


CORPORATION = ff 


LANSING 1, MICHIGAN 
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80 Lafayette St., New York 13, N.Y. 


U. S. Civil Service Commission. An- 
nouncement is made by the U. S. Civil 
Service Commission of an examination 
for highway engineer trainee jobs in the 
Bureau of Public Roads, paying $3,410 a 
year. All applicants must pass a written 
test, have had appropriate education or 
experience and must be between 18 
and 35. Further information and ap- 
plication forms may be obtained from the 
Post Office or the U. S. Civil Service Com- 
mission, Washington 25, D. C. Applica- 
tions will be accepted until February 10, 
1953. 


Atomic Power .. . 
This article begins on page 41 


(Continued from page 45) 


for weapons material and mobile 
military atomic power plants, are 
furnishing an advancing technology 
which is very beneficial to commercial 
atomic power. 

It is conceivable that within the 
next few years, it will be desirable to 
carry out the development, con- 
struction, and operation of dual-pur- 
pose atomic power plants, but for the 
reasons given, I doubt if such plants 
will be either privately financed or 
numerous. It is at this time very 
difficult to predict just when single- 
purpose atomic power plants will be 
built. But there is a great deal of 
optimism and confidence among in- 
formed people about the eventual 
future of atomic power 

The General Electric Co. is a po- 
tential manufacturer of equipment 
for atomic power plants. The com- 
pany is also interested in the future 
of any source of energy which holds 
promise of making more electricity 
available to the public at lower cost. 
The company has undertaken three 
major commitments in this field—the 
production of plutonium at Han- 
ford, development of naval reactors 
at Knolls Atomic Power Laboratory, 
and the development of an atomic 
propulsion system for aircraft at 
Lockland, Ohio. The commitment of 
technical manpower to atomic energy 
projects is between 10 percent and 
15 percent of the company’s total 
technical employees. Obviously, 
while each project has its own moti- 
vating reasons, such a large-scale 
commitment to special projects would 
not be made or continued if respon- 
sible people did not believe that 
future benefits of commercial atomic 
power would eventually result. 
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Non-ASCE Meetings 


American Society of Photogrammetry. 
The 19th annual meeting of the American 
Society of Photogrammetry will be held at 
the Shoreham Hotel, Washington, D.C., 
on January 14, 15, and 16. A pre-program 
tour of the Engineer Research and Develop- 
ment Laboratories, Fort Belvoir, Va., 
will be conducted on Tuesday afternoon, 
January 13. 


ChiEpsilon. A meeting of the New York 
Alumni Chapter will be held in the Engineer- 
ing Societies Building, Room 1101, 33 West 
39th St., New York, N.Y., on January 7, 
at 7:30 p.m. It will be preceded by an 
informal dinner in the New York Times 
Dining Room, 11th floor, 229 West 43rd 
St., at 6 p.m. 


Highway Research Board. Head- 
quarters for the 32nd annual meeting of the 
Highway Research Board, scheduled for 
January 13-16, will be the building of the 
National Academy of Sciences at 2101 
Constitution Ave., Washington, D.C. 


American Society of Agricultural En- 
gineers. The winter meeting of the society 
will take place at the Stevens Hotel in 
Chicago, Ill., from December 15 to 17. 


Society of Automotive Engineers. The 
Sheraton-Cadillac in Detroit, Mich., will 
be the scene of the annual meeting and 
engineering display of the Society of Auto- 
motive Engineers, from January 12-16. 


Applications for Admission to 
ASCE, October 18—November 15 


Applying for Member 


Micuer Bakunoum, Giza, Egypt 
Caesar Ropney Baxter, Chatham, 
Epwin Forrest Bicos, Charlotte, N.C 
Joun Parke Bover, Decatur, II! 
Jesse Boyer Bunn, Jr., McCook, Nebr 
Vicror Renvitte Berkeley, Calif. 
Tueornito Garcez Duarte, Jr., Parana, Brazil. 
Cuarces Pair pe Brasi, New London, Conn. 
pe Martino, New York, N.Y 
Howarp Grist Dixon, New York, N.Y 
Raymonp Cratic Farrn, Darwin, N.T., Australia. 
Frank Epvwarp Gertitz, Jr., Philadelphia, Pa. 
Avceert Groune, Kansas City, Mo. 
Lewis SHarswoop Harvey, Charleston, W. Va. 
Curtis James Hooper, New York, N. Y 
osern Huntress, Washington, D.C. 
RANK Duwarp Jeans, San Francisco, Calif. 
Nrecs Henrik Jensen, Glenmoore, Pa. 
oun Montcomery Kyte, Jr.. New York, N.Y. 
nOoMAS Densmore Linton, Frankfort, Ky. 
Gerorce Nerr, Danville, Il. 
Mateo Parpo, Tampa, . 
Herneicu Press, Charlottenburg, Germany. 
Irvinc Munro Sacmonp, Jackson, Mich. 
Roy Gustave Scuwamps, Kansas City, Mo. 
Sorun Peter Saumavon, New York, N.Y. 
Epcar Purpy Snow, Providence, R.I 
oun ALEXANDER SWANSON, St. Paul, Minn. 
ARTIN GIBSON Winchester, Ky. 
FERNANDO ToRRENT, San Juan, Puerto Rico. 
Joun Towers, Arlington, Va. 
Aprian VaALer, Eugene, Ore. 
Leonarp Yanko, New York, N.Y. 


Applying for Associate Member 


Aziz MauMoop Buatrtt, Salt Lake City, Utah. 
Joun Buffalo, N.Y. 
oun Lawrence BroceMan, Sr., Baltimore, Md. 
Mitton Cuacse, Jr., Kennebunk, Me. 
Yuno-Kano Cuin, New York, N.Y. 
Cosos Liccra, San Juan, Puerto Rico. 
Frantz Cog, Denver, Colo. 
Artuur Dewey, Seattle, Wash. 


Loren Daniet Ewen, Sacramento, Calif. 
Roswe Lucar Finiay, New York, N.Y. 
Gr_pert Ursan Gustarson, Hartford, Conn. 
Georce Saiceyuxi! Izuta, Honolulu, Hawaii. 
Joun Water Jounson, Jr., Chattanooga, Tenn 
Ropert VERNON Lonocor, Seattle, Wash. 
Compere Love ess, Prairie Village, Kans. 

Vat ALEXANDER Lyons, Shreveport, La 
LEONARD May, Miami, Fla. 
Howarp McCatt, Athens, Ohio. 

Juan Bautista McKay, Panama, S.A. 

Frep McLane, Fort Smith, Ark 

Francis Redding, Calif. 

Herpert Georce Osporne, Santa Ana, Calif 
Patrick Ivor Parker, London, England. 
DonaLp ALLEN Patrick, Mechaniscsburg, Pa. 
Jason Marion Patrick, Yokosuka, Japan. 
Joun Turner Percy, Albany, N.Y 

Joun Bernet Powers, Texarkana, Tex. 
Demetrios PoLycHRONE, New York, 


Tuomas Porter, Jr., Ft. Worth, Tex 
Frank Epwin Ricnart, Jr., Gainesville, Fla. 
ANDREW ELvin Tripr, New York, N.Y. 
Josern Weser, Jr., Los Angeles, Calif 
Duncan Epwin Madison, Wis 
Georcr Worrorp, San Luis Obispo, Calif. 
Ornar ZALDASTANI, Boston, Mass. 


Wherever cast iron sewer pipe, water 
or gas mains are laid, thousands of 
dollars go underground . . . buried 
for generations under every “‘Main 
Street” in the land. 


Here’s a real buried treasure—easy 
to locate on any street map but 
valuable only if it has the proper 
crushing, beam, shock and bursting 


BELL & SPIGOT PIPE 
FLANGE PIPE 


Spec 
wa IRON PIPE... 
AND BE SURE! 
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FLEXIBLE JOINT PIPE 
CAST IRON ROLLS 
SHORT BODY BELL & SPIGOT SPECIALS 


Arren FOUNDRY & PIPE CORP. 


55 LIBERTY STREET, NEW YORK 5, N. Y. 

PLANTS: Phillipsburg, N. J. 

WARREN PIPE CO. OF MASS. INC. 75 FEDERAL ST. BOSTON, MASS. 
96 Years of Continuous Service 


Applying for Junior Member 


Lonniz Apxkins, Jr., St. Paul, Minn. 

Metvin Leon Baron, New York, N.Y 

James Wetcome Hunt, Topeka, Kans. 

ENGMAN Jacossen, Bonneville, Oreg. 

Harry Lee Kay, Jr., Roanoke, Va. 

Bocpan James Krause, Chicago, Ill. 

Ricuarp Laws, Queensland, Australia. 

James Francis McGovern, Newburgh, N.Y. 

Epwarp McKInney, Jr., Cleveland, Ohio. 

FLoyp Georce McLean, Jr., Los Angeles, Calif. 

Jutrus Micnae.s, New York, N.Y 

Yousser Moussa Hamadi, Egypt. 

Huca Epwarp MULHOLLAND, Los Angeles, Calif. 

ManipHat Pater, East Lansing 
ic 

RINALDO PaBLo Perrinti, Argentina, S. A. 

TiLLMAN Rowe, Baltimore, 

VeRSHALL AARON Roy, Kingsville, Tex. 

LesLey SHEAFER, Harrisburg, Pa. 

Ropert CAMERON SNELL, Denver, Colo. 

Prespen Houston, Tex. 


[Applications for Junior Membership from 
ASCE Student Chapters are not listed.| 


there’s a fortune buried 


under Main Street! 


properties—strength to last and 
durability to serve, year after year, 
without maintenance. 

Warren pipe fills the bill! Made in 
any size (with fittings) from two 
inches to eighty-four inches. It’s 
the kind of pipe you can bury and 
forget. After generations of ser- 
vice, it will still be on the job. 


CYLINDERS 
SPECIAL CASTINGS 


Also manufacturers of special castings 
in medium and heavy weight Alloy Iron, 
Grey Iron and Meehanite Iron for special 
purposes. 
CATALOGS AND BROCHURES 
AVAILABLE. 


Everett, Mass. 
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Incineration— 
New York City. . . 


This article begins on page 54 


(Continued from page 59) 


real estate tax revenue, possibly have 
an adverse effect on the development 
of adjoining properties, and hamper 
possible future adjustments of site 
areas and locations. 


Figure 3 locates the existing and 
planned incinerators, defines their 
tributary areas, and indicates their 
sizes and nature of construction. The 
term ‘‘rehabilitation”’ is used to mean 
mechanization with an increase in 
plant capacity, and ‘‘modernization” 
to mean mechanization without an 
increase in plant capacity. 


Construction Costs Difficult to Evaluate 


Capital costs will naturally fluctu- 
ate over the span of the program in 


Head turns all the way 


Nozzle direction may be changed easily and at 


any time by simply loosening the bolts in the 
swivel flange and turning the head . . . The num- 
ber and size of nozzle outlets can be changed 
by replacing the head, and without shutting 
off the water. 


MATHEWS 
HYDRANTS 


Made by R. D. Wood Company Public Ledger Building, Inde- 
pendence Square, Philadelphia 5, Pa. « Manufacturers of 
“Sand-Spun”™ Pipe (centrifugally cast in sand molds) and R. D. 
Wood Gate Valves 


Mathews Modernized Hydrants . . . Tops in Convenience and 


Dependability Compression-type vaive prevents flooding « Head turns 
360° Replaceable head « Nozzle sections easily changed Nozzle sections 
raised or lowered without excavating « Protection case of “Sand-Spun” cast 
iron for strength, toughness, elasticity « Operating thread only part to be 
lubricated « All working parts contained in barrel « A modern barrel makes 
an old Mathews good as new « Available with mechanical joint pipe connections 
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direct ratio to the building cost index. 
Such trends are difficult to evaluate. 
Reasonably accurate broad unit costs 
were applied, however, based on past 
experience and recent bids to outline 
the general cost aspects of this pro- 
gram. It was assumed that new con- 
struction would cost from $5,500 to 
/$6,600 per ton per day; moderniza- 
tion, with an attendant increase in 
plant capacity, from $3,500 to $4,000 
per ton per day; and modernization 
of existing capacities, about $3,500 
per ton per day. Actual appropri- 
ations will require separate detailed 
estimates to reflect the type of design 
chosen and the then current cost 
structure. Complete fulfilment of 
this program is thus estimated to cost 
nearly $70,000,000 (Fig. 4). 


Schedule of Construction 


A construction span of about 12 
years was fixed on the basis of a real- 
istic appraisal of the city’s ability to 
finance the program at the approxi- 
mate annual rate of $10,000,000. 
Furthermore, the necessary concur- 
rent site preparation for several 
planned landfills, for the construction 
of several new marine transfer sta- 
tions, and for a huge central automo- 
tive repair shop and some 15 garages, 
was dovetailed in with the incinerator 
program so as to limit the average 
total annual capital construction 
expenditure of the Department of 
Sanitation to about $15,000,000. Se- 
quence and timing of construction of 
each individual incinerator was fixed 
in a manner to assure adequate alter- 
nate disposal methods, for the tribu- 
tary area involved, with minimum 
disruption to normal Department 
of Sanitation service and economies. 
The schedule, Fig. 4, shows the pro- 
posed timing and the estimated cost 
of design and construction of the 
incinerator program, with a summary 
of the annual expenditures which are 
involved. 

There is excellent opportunity for 
progressive and continuing improve- 
ment in the design of each plant be- 
cause of the planned sequence of con- 
struction for the 16 plants. It is 
beyond the scope of this article to 
discuss the merits of the various 
available designs. Suffice it to state 
that the underlying principle is to 
achieve maximum reduction of vol- 
ume, health hazards and nuisances, 
consistent with economy of construc- 
tion and operation. Coupled with 
this is the primary need of satisfying 
public demand for adequate contro! 
of the attendant dust, smoke and 
fly-ash nuisances. This means, in a 
nutshell, modernization and mech- 
anization to secure optimum incin- 
eration. 
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RING 


with Kodagraph Autopositive Paper 
ipa engineering and drawing reproduction depart- 
ments of The American Brass Company must keep 
pace with the constant plant-layout demands of ten 
manufacturing divisions. And here’s how Autopositive 
Paper saves time and dollars in this work. 


First, paper cutouts of machines and equipment are 
pasted in position on a whiteprint of the proposed layout. 
From this opaque pasteup, a positive reproduction on 
Autopositive Paper is made directly. There’s no negative 
step, no darkroom handling with this revolutionary 
photographic intermediate material. Just exposure in a 


The American Brass Company, Waterbury, Conn., reports 


Plant layout speede 


= 


standard whiteprint machine . . . processing in standard 
photographic solutions. 

Then, the Autopositive intermediate — with dense pho- 
tographic black lines on a durable, evenly translucent 
base—is used to produce the desired number of prints. 
These are sent to the branch involved to be studied and 
returned with comments. 

This procedure may be repeated half a dozen times 
until complete agreement is reached on the final layout. 
And every time revolutionary Autopositive Paper saves 
time and dollars! 


Other important uses of Kodagraph Autopositive Paper at American Brass 


... to reproduce 
the blueprints and 
direct-process prints 
which the various di- 
visions receive from 
vendors. The Auto- 
positive intermedi- 

ates are then used 
produce any number 
of shop prints. 


... to reclaim old, 
soiled, or worn draw- 
ings. Autopositive 
Paper intensifies line 


...to speed print 
service to all depart- 
ments. Autopositive 
reproduces produc- 


details . . . drops out mr tf tion reports, parts 
smudges, creases— Me, i = lists, documents of 
delivers intermedi- every type. And 
ates which produce opaque originals can 


clean whiteprints 
and blueprints. 


be copied as readily 
as translucent ones. 


Learn how Kodagraph Auto- 
positive Paper is simplifying 
routines in thousands of con- 
cerns. Write today for a free 
copy of “New Short Cuts and 


[XKedagraph /\utepositive Raper 


“‘THE BIG NEW PLUS” in engineering drawing reproduction ge 


EASTMAN KODAK COMPANY, Industrial Photographic Division, Rochester 4, N. Y. 
Gentlemen: Please send me a free copy of your new illustrated booklet, 
“New Short Cuts and Savings.” 


Position 


4 4 Name 
Savings” for interesting facts 
about companies you know .. . Company 
and a revolutionary new prod- 
Street 
uct you should know. 
City State 


{ 

4 

odalk 
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GET HIGH 

EARLY STRENGTH 
CONCRETE with 
Standard Cement 


plus 
Solvay Calcium Chloride 


¥ Lowers Your Costs 

V Permits Positive Control at All Temperatures 
¥ Avoids the Stocking of Special Cement 

V Assures High Ultimate Strength 

V Provides Additional Cold Weather Protection 
V Includes “Built-in” Curing 


To speed up operations, increase output and 
permit use of concrete in shorter time—especi- 
ally in cold weather—add Solvay Calcium 
Chloride to your Portland Cement concrete 
mixes. Works equally well with all Portland 
Cements, including standard, high early, air 
entrained and low heat cements. 


Write today for FREE Book 
Containing Full Details 


Filled with valuable information, as 
well as answers to all your questions 
about the use of Calcium Chloride in 
concrete, “The Effects of Calcium . 
Chloride on Portland Cement”’ is avail- 

able on request from Solvay. Contractors, engineers, 
architects—everyone who works with concrete—will 
find thir book extremely useful. For your free copy, 
write today on your business letterhead. 


SOLVAY 


Calcium: 
Chloride 


SOLVAY PROCESS DIVISION | 


Allied Chemical & Dye Corporation | 
61 Broadway New York 6, N, Y. 


MANUALS 


of ENGINEERING 


. Code of Practice... $0.20 


. Terms Used in Sewage 
Practice . 0.60 


. Lock Valves......... 1.00 


. Selected Bibliography 
~ Construction Meth- 


. Engineering and Con- 
tracting Procedure for 
Foundations ; 0 


. Technical Procedure 
for City Surveys...... 2.60 


tter Symbols and 
for 


Filtering Materials for 
Sewage Treatment 

. Location of Under- 
ground Utilities. .... 

. Surveying Terms..... 0.70 

. Land Subdivision..... 1.60 


. Timber Piles and Con- 
struction Timbers..... 0.70 

. Water Treatment Plant 
Design. .... 

. Horizontal Control Sur- 


veys to Supplement the 
Fundamental Net .. 0.99 


. Standards of Profes- 
sional Relations and 
Conduct | 


. Soils Mechanics No- 
menclature ... 


. Surveys of Highway 
Engineering Positions 
and Salaries..... : 
. Hydraulic Models 
. The Engineer and Col- 
lective Bargaining.... 0.50 
. Pile Foundations and 
Pile Structures....... 1.10 
. Hydrology Handbook. 3.00 
— . Professional Practice 
TEAR THIS AD for Civil Engineers. 1.00 
QUT AND CHECK. . Job Evaluation and Sal- 
THE LIST FOR ary Surveys.......... 2.00 
COMES . Design of Cylindrical 
Concrete Shell Roofs.. 5.90 


American Society of Civil Engineers 
33 West 39th Street, New York 18, N. Y. 


Please send Manuals checked. Amount enclosed $..... 


50°;, discount from above prices to ASCE members 
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ASSURE ACCURACY—SAVE TIME—REDUCE COSTS 


HERE'S THE STRONGEST BRONZE 


HY-TEN-S work better 


by using 
WARREN-KNIGHT 
TRANSITS 
and 
LEVELS 


ial Features that assure you of 
greater value “dollar mf in- 
include the following: 
® Sturdier Construction—spe- 
cial re-inforcing 


@ Extra fine coated Lenses— 


flat—brilliane—close These Features Assure 
2400220 focus 41% feet 
WATERTOWN ond OTHER © Disappearing Stadia Permanence of Adjustments 
Forgings, Rolied Rod QO-B-721 Class B Graduations differentiated Reduced maintenance and 
- Forgings and Rolled grteceees size and slant repair costs. 
ond Rolled Rod Class B Washington Yard © Right angle peep sight Ces 
Guillen, Metal...... 0.S.550 through telescope axle han ing. 
Navy end Army (above). ® Balanced internal focusing 10 day TRIAL. 
telescope 


Send for 46 Page Text Book” © Non-cramping Leveling head 


AMERICAN MANGANESE BRONZE 


No obligation to purchase 


covered Send for Catalogue CD-212 
COMPANY 
WARREN-KNIGHT CO. 
4716 RHAWN ST., HOLMESBURG, PHILADELPHIA 34, PA. Manufacturers of Warren-Knight Transits and Levels 
136 N. 12th Street Philadelphia 7, Pa. j 


Established 1909 


WHAT 
“WORKING 

IN 
THE DRY” 


Tue picture tells the story 

. a story of the results of 
using Stang-Wellpoints to pre- 
drain the foundation of the 
Associated Telephone Build. 
ing in Oxnard, California— 
for the Associated Telephone 
Company of Santa Monica, 
California. There couldn't be 
a better ‘show me” illustra- 
tion of how Stang-Wellpoints 
really dry up any kind of a 
wet job. You won't see any 
water anywhere in this photo 
—no water was visible any- 
where at any time after the 


been JOHN W. STANG CORPORATION 


the end of the Stang pump 


discharge line. And the Con- Engineers and Manufacturers of Dewatering Equipment 

tractor, Beyer & Abrahamson 

of Los Angeles, will confirm BELL, CALIFORNIA NEW YORK CITY, NEW YORK OMAHA, NEBRASKA 

our statement. 8221 Atlantic Avenue Number Two Broadway 2123 South 56th Street 
Box 631 Telephone: Logan 5-742] Telephone: Whitehall 3-0565 Telephone: Walnut 7796 
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at 
Grade of HY-TEN-SL 1AA 1A 1 2 ‘ \ 
. 
Sand 125,000 | 115,000 108,000 100,000 90,000 85,000 
Rolled 1” and under....-..| ...:... | 120,000 110,000 105,000 95,000 85,000 
0 or Borged. over | 115,000 108,000 100,000 90,000 $5,000 
Sand 95,000 | 75,000 60,000 $5,000 45,000 40,000 
Rolled 1° and under.......| ....... | 75,000 65,000 60,000 50,000 45,000 
Rolled or Porged, over 1...) | 75,000 65,000 60,000 $0,000 45,000 ~ 
10 12 14 1s 20 2s 
0 — 1 12 13 15 20 4 
m are 
12 “4 1s 20 25 
Porged or Rolled. 12 13 1s 20 .< 
COMPRESSION 
0 Vieid I t 
0 
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worth pound claims! 


For a permanent installation, such as a new water supply 
system, or extensions to an existing system, experienced engineers rarely 
take chances on a substitute for cast iron pipe. They know that 96% of 


all cast iron pipe, 6-inch and larger, laid in 25 representative cities over 


the past 130 years, is still in service. On the other hand, it is a fact that 
more than a few communities have had to replace water distribution 
systems, constructed with substitute pipe, long before the bonds issued 


against them were paid for. 


The long life and low maintenance cost of cast iron water mains— 


and the consequent tax savings to the public—are matters of record. An 


ounce of proof is worth a 


pound of claims! 


One of a number of cast iron water 
mains which have been in service in 
New York City for more than a cen- 
tury. Over 35 other cities have century- 
old cast iron mains in service. 


CAST IRON PIPE 
Cmentea's Nol Tax Saver 


©1952, Cast Iron Pipe Research Association 


CAST IRON PIPE RESEARCH ASSOCIATION, THOS. F. WOLFE, MANAGING DIRECTOR, 122 SO. MICHIGAN AVE., CHICAGO 3. 
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EQUIPMENT, MATERIALS and METHODS 


NEW DEVELOPMENTS 


Preparizer 


IMPORTANT MODIFICATIONS in the Model 
P-600 preparizer, which substantially 
increase its efficiency is announced. An 
International Harvester UD 24, 180 hp 
diesel now replaces the previous power 
plant. This represents an increase of 55 
hp over the former engine. In addition, 
drive-on paddles replace the old time- 
consuming method of bolting paddles to 
the rotor shaft. These new type paddles 
are easily and quickly driven on or off 
with a sledge, saving considerable in down 
time for paddle replacement. The prepa- 


Mode! P-600 


rizer in one operation scarifies and pul- 
verizes old asphalt mats for 100 percent 
re-use. It handles mats up to 6 in. deep 
in panels 6 ft wide, and has a capacity up 
to 1500 sq yds per hr. Aggregate is re- 
turned to its original size in one to three 
passes. The P-600 will reprocess any as- 
phalt material that can be scarified by a 
motor grader. Wood offers an attachment 
for the P-600 which converts it into a soil 
blender. This machine will blend different 
types of soil with water into a homogene- 
ous mass to depths up to 24 in. loose or 
12 in. compacted. Wood Manufacturing 
Co., P. O. Box 620, 6900 Tujunga Ave., 
North Hollywood, Calif. 


Pencil Lead 


A LINE OF COLORED pencils that com- 
bines greater strength with superb mark- 
ing qualities, has been perfected. A 
newly developed plastic binder imparts a 
unique, pliable strength without a reduc 
tion in the marking qualities. Koh-I- 
Noor Flexicolor No. 1800 colored pencils 
are made in twenty-four colors, hexagon, 
with multicolored end tip and pencil 
polished to match the color of the lead. 
The colored pencils will stand up under 
pressure like firm graphite leads yet will 
deposit colors like soft crayons. Flexi- 
color pencils sharpen easily, flex under 
pressure without breaking, and mark with 
a smooth, clean cut stroke and leave a 
deep, opaque color deposit. Koh-I-Noor 
Pencil Company, Inc., Bloomsbury, N.J. 


108 


INTEREST AS 


Indicator 


AN IMPROVED VALVE position indicator 
for filter operating tables, has been an- 
nounced. This system, using an enclosed 
bead chain, is entirely mechanical in its 
operation and requires no electrical, water, 
or air connections. The monel bead chain 
is enclosed in a sheath of copper tubing. 
It is corrosion proof, cannot be damaged or 
knocked out of adjustment, and eliminates 
difficulties experienced with the conven- 
tional cable and pulley arrangement. 
Installation costs are reduced through the 
elimination of idler pulleys which may be 
difficult to locate properly and costly to in- 
stall. Builders-Providence, Inc., 345 Har- 
ris Ave., Providence 1, R. I. 


Generator 


THE ADDITION OF a new contractor's 
model of engine-generator set is an- 
nounced. The Model 4500 is designed for 
full output at 115 volts, 60 cycles, A.C. 
It has motor starting capacity of 4500 
watts—sufficient to start and run motors 
up to 1'/, hp. The unit has 3000 watts 
intermittent rating and 2500 watts con- 
tinuous rating. It easily operates many 


Model 4500 


portable tools such as cut-off saws, elec- 
tric chain saws, masonry saws, concrete 
vibrators or lights. Klixon thermostatic 
cut-out switches with manual reset pro- 
tect the generator from overload and 
overheating. The cast iron outlet box 
located on the top of the generator pro- 
vides a voltmeter, and one 20 ampere 
capacity and two 15 ampere capacity 
twist-lock type outlets wired in parallel. 
The Model 4500 is available with either 
the standard tubular cradle base or 
“Speedy-Shift” portable base attachment 
consisting of a single handle and semi- 
pneumatic rubber tired wheels so located 
as to provide practical tip-proof mounting, 
well balanced for easy handling. Win- 
charger Corporation, East 7th and Division 
Sts., Sioux City 2, Iowa. 


REPORTED 


BY MANUFACTURERS 


Reciprocating Plate Feeder 


A BALL-BEARINGED Lippmann 20 in. by 
” ft reciprocating plate feeder with babbitt 
lined eccentric drive for quick simple 
adjustment and easy replacement accessi- 
bility, is announced. Driving it is a 3 hp 
variable speed electric motor gear reducer 
with belt drive operating over adjustable 
pitch sheaves for finer feed control of pit 
run material for use in pits with excessive 
varying pit deposits. The dial shown at 
the rear gives instant speed variation to 
suit the operator’s needs. The finer the 
pit-fed material is the faster the operator 


sets the feed. Constant flow sr 3s 
of material deposit condit’::s “us 
achieved for more efficient ; king 


operation. A completely enc.osed oil 
lubricated chain drive transmits power to 
the eccentric shaft from the speed re- 
ducer. Lippmann Engineering Works, 
4603 W. Mitchell St., Milwaukee 14, 
Wis. 


Arc Welder 


A 200-AMPERE, engine-driven d-c arc 
welder with a 60 percent duty cycle has 
been announced. Designated as type 
WD-42AGW, the welder has a current 
range of 40 to 250 amperes, and can be 
used with a variety of electrode sizes for 
repair, maintenance, and construction 
work. Consisting basically of a G-E type 
WD42 generator and a Wisconsin air- 
cooled engine, it is designed to fit crosswise 
in a standard pick-up truck. Optional 
equipment includes a trailer equipped with 
fittings for pressure lubrication. Forced 
ventilation keeps internal temperature 
within safety limits when the welder is 
operated on a 60 percent duty cycle at 
rated load. In addition, tests indicate 
that heavy overloads for short periods do 
not produce harmful results. Mainte- 
nance-wise, either the generator or engine 
can be removed easily for overhaul, and 
replaced by a standby unit. Since the 
engine is air cooled, coolants or anti- 
freezes are not required. A vacuum-type 
device saves gasoline by idling the engine 
when welding is not being done. General 
Electric Company, Schenectady 5, N.Y. 
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Equipment, Materials & 
Methods (Continued) 


Limerock Plant 


A NEW EDITION to the company's 
293QH series limerock plants is announced. 
Designed for 100 percent crushing, the 
plant features an 18 in. by 30 in. roller 
bearing jaw crusher, an 18 in. by 31 in. 


Designed for 100 Percent Crushing 


hammer mill, and a 4 ft by 10 ft three 
deck gyrating screen with ball tray. 
Special by-passes are built in to give 
product control making it possible to 
produce aglime, road rock and chips 
simultaneously, aglime and chips, aglime 
and road rock, or allaglime. The primary 
jaw crusher, apron feeder with by-pass, 
operator's platform, and structural sup- 
ports are mounted as a separate unit, on 
skids, which is bolted to the main frame. 
The complete primary unit is easily 
removed to cut weight when traveling. 
Other features include new, simplified 
drives with side drive through universal 
joint connection from truck mounted 
power. Feed is direct from shovel or by 
dump trucks from ramp set up. Univer- 
sal Engineering Corporation, 625 C Ave. 
N. W., Cedar Rapids, Iowa. 


Hose for Transferring Concrete 


A RUBBER HOSE which can be used to 
transfer concrete from batch mixer to 
trucks at a considerable saving in time and 
cost has been developed. Although the 
first cost of the hose is higher than the 
canvas spout usually used by ready-mix 
concrete companies for this purpose, it is 
more economical in the long run because it 
lasts at least six months whereas canvas is 
usually good for an average of one week. 
Users say the hose remains flexible 
throughout its life while canvas absorbs 
the concrete and becomes stiff. The hose 
is also easier to clean and is free of clogging. 
A major cost-saving factor is that trucks 
and other expensive equipment will no 
longer have to be kept idle at frequent 
intervals to change the canvas spout. 
The hose is made in various sizes ranging 
from 18 in. to 24 in. in diameter and from 
18 in. to 36 in. in length. It is made of 
natural rubber reinforced with two plies of 
special fabric. In use, one end is attached 
to the bottom of the batch mixer and the 
other end hangs free over the hopper of the 
truck to be loaded. United States Rub- 
ber Company, Rockefeller Center, New 
York 20, N.Y. 


CIVIL ENGINEERING @ December 1952 


More Yardage—Less Labor 


Important savings in man-power are effected on many exca- 
vating and material handling jobs by the use of Sauerman 
Scraper and Cableway ines. 


With one man at the controls, and with a relatively small 
wer, a Sauerman machine can dig, hau 


expenditure of 
ily dum a large hourly yardage of any class 


and 
of earth or bul 


From an econom aie a Sauerman machine has no 
superior in its field of use. First cost is moderate; upkeep 
simple; power requirement small. 


Picture shows Saverman Slack- 
line Cableway piling rock debris 
that it removes from tailrace of 
hydro plant. The sweep of the 
800-ft. span cableway takes in 
the entire section of the tailrace 
where the debris accumulates. 
Thus an economical once-a- 
year operation clears the tailrace 
of the thousands of yards of 


Write for Catalogs and Engineering Data 


AUERMAN BROS., UNC. 552 $. Clinton, Chicago 7, tl. 


NGINEERS AND MANUFACTURERS + SCRAPERS and CABLEWAYS SINCE 1909 


CEMENT GUN COMPANY USES “GUNITE” 
FOR WALLS OF INDUSTRIAL 


BUILDINGS 


The pictures show the Republic Avia- 
tion Corporation building at Farming- 
dale, N. Y. The walls above the sash 
and all monitor ends are 2” mesh rein- 
forced ‘“GUNITE” carried on the steel 
framing. We did this job under plans and 
specifications prepared by Albert Kahn 
Associated Architects and Engineers. It 
is similar to scores of other industrial 
buildings on which we have built ““GUN- 
ITE” exterior walls, and in many cases 
interior partitions. 


“GUNITE” provided weatherproof, 
light-weight, permanent walls for indus- 
trial buildings, which fit well into modern 
industrial architecture. The inside sur- 
faces of the walls are smooth (plywood 
form surface) and therefore do not col- 
lect dust and may be painted as desired. 


Many other instances of repair, re- 
modeling and new construction with 
““GUNITE” are described and pictured in 
Bulletin B2400. A request, on your let- 
terhead, will bring a free copy by return 
mail. 


ITE’ CONTRACTORS 


L OFFICES —~ ALLENTOWN, PENNA USA 
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@ Protect against floor wastes 
@ Reinforce all concrete surfaces 

@ Insure fireproof, non-slip footing for men and traffic 
@ Insure efficiency with safety 


@ Insure protection, plus comfort through complere 
ventilation 


The Klemp Metal Grating Corporation has been 
serving the needs of contractors, civil engineers and 
public works officials for almost half a century. 
During this time, Klemp has produced and patented 
several specialized gratings, such as Hexteel and 
Floorsteel 

Klemp’s engineers have exclusively specialized in 
the fabrication of gratings, such as Hexteel Surface 
Armor and Floorsteel Flexible Floor Armor for re- 
inforcement of all surfaces where concrete or mastic 
are applied. In addition, they have developed a 
bridge decking which is the most up-to-date flooring 
for modern bridges . . . prefabricated to exact 
specifications 

Klemp’s diamond riveted and welded gratings 
are ideal for foot and plant material traffic wherever 
rugged strength is needed in structural footwalks, 
stair treads.and open steel flooring 

We solicit the opportunity to let Klemp’s engi- 
neers help solve your most difficult grating problems. 
Send in your blueprints for quotations today. All 
types of Klemp Gratings are available for immediate 
shipment. 


KLEMP 
METAL GRATING 
CORPORATION 


Executive Offices: 1371 NORTH BRANCH STREET, CHICAGO 22, ILLINOIS 
Plant: 6601 SOUTH MELVINA AVENUE, CHICAGO 338, ILLINOIS 


Equipment, Materials & 
Methods (Continued) 


Tractor 


A LARGE AND UNIQUE rubber-tired 
tractor, having four wheel drive and other 
important advantages, is announced. 
Known as the Model TM Payloader 
tractor, it is available with a 106 hp gaso- 
line engine or a 90 hp diesel engine, weighs 
25,000 Ibs and develops up to 16,000 Ibs 
and 14,000 Ibs drawbar pull, with gasoline 
and diesel engine respectively. Note- 
worthy features include: full reversing 


Model TM Payloader 


transmission, providing four gear ratios in 
both forward and reverse; speeds up to 27 
miles per hour; a torque converter drive 
in addition to a friction clutch; rear 
wheel steer with hydraulic power booster; 
16.00-24 tires all around; operator loca- 
tion for fullest visibility. The Model TM 
tractor is recommended for heavy-duty 
drawbar and pushing work, both on and 
off pavement. It makes a_ flexible, 
efficient railroad car switcher and spotter 
for industrial plants and yards and can pull 
or push 8 to 10 loaded cars. The torque 
converter assures precise control for care- 
ful spotting and slow, steady application 
of power for starting heavy loads. Com- 
pact design and short wheel base, with 
sharp turning radius and power booster 
steer enables this machine to maneuver 
easily in close quarters. The Frank G. 
Hough Co., 18 Seventh Street, Liberty- 
ville, Ill. 


Measuring Wheel 


Tue Monet 400 Rolatape is a measur- 
ing wheel which is exactly 4 ft in circum- 
ference and registers distances up to 100,- 
OOO ft, then repeats cycle. It accurately 
measures and records as it is wheeled over 
course and makes measuring “‘as easy as 
walking.”” Model 400 has been exten- 
sively field tested in the contracting field, 
and is considered ideal for estimating, 
layout, inventory, invoice checking, pipe- 
line work, electrification surveys, survey 
work of all kinds. It measures around 
corners, over contours, with equal facility 
and accuracy —and does not sway in opera- 
tion, but tends to stabilize its course and 
follow a straight line. Rolatape Inc., 
Santa Monica, Calif. 
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CONT RA CTORS 
DIAMOND CORE DRILLING 
DRY SAMPLE SOIL BORINGS 
FOUNDATION TESTING 


PRESSURE GROUTING, ETC. 
anywhere in the world 


More than sixty years of successful expe- 
rience backed by superior equipment and 
ample financial resources, constitute your best 
possible assurance of satisfactory service. 
Estimates submitted promptly on request. 
Manufacturers, also of Diamond Core Drilling 
Machines and complete accessory equipment, 
including all types of Diamond Drilling Bits. 
Write for Bulletin No. 320. 


SPRAGUE & HENWOOD, Inc. 
Dept. C. E., SCRANTON 2, PA. 
New York - Philadelphia - Pittsburgh 


WASHINGTON SQUARE 
TRAVEL SERVICE 


(Established 1922) 


307 Avenue of the Americas 
New York 14, N. Y. 


V. A. Di Lucia, Director 
Oregon 5-0525 


Official Representative of all 


Air and Steamship Lines 


Complete Travel Arrangements 
Transportation and Hotel 
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Equipment, Materials & 
Methods (Continued) 


Tandem Rollers 


A LINE oF 8-12 and 10-14 ton tandem 
rollers is announced. For field servicing, 
all vital parts are readily accessible 


through adequate inspection plates and | 


dust covers. Doors on either side of the 
engine can be taken off and locked on. 
The engine is also accessible from the rear, 
via a shield which encloses the rear of the 
frame in front of the guide roll. By loosen- 


ing wing nut screws, the “fan end” of | 


the engine is open for inspection. Roll 
scrapers are hand-adjustable and _ all 
pressure grease fittings are within easy 
reach. The intermediate drive assembly 
is protected by an easily-removed housing. 
One of the outstanding features of the 
Huber tandem is the unit-welded frame. 
Side panels and crossmembers of the 
frame are cut from deep section, rolled 
steel, and welded into a deep box. Ad- 
ditional lateral strength is provided by 
crossmembers of channel which also serve 
as the engine mountings. The 4'/,in. drive 
roll axle adds another strengthening cross- 
member, since it is bolted rigidly in place 
between the two side panels of the frame. 
The kingpin housing is removable, and fits 
snugly into an especially welded compart- 
ment in the rear of the frame. The final 
drive is machined into the frame in posi- 
tive center alignment—mounted in rather 


Features Unit-Welded Frame 


than on the frame, to assure precision 
meshing of gears. Power is transmitted 
through a Twin-Disc fluid coupling, and a 
choice of gasoline or diesel engines is avail- 
able. The yoke design makes it possible 


to adjust tapered roller bearings at, the | 
kingpin, the yoke swivel pin and the roll | 


axle. Guide rolls on the tandem have in- 
ternal bracing to eliminate the side thrust 
on the heads from turning or curbing pres- 
sures. A special feature here isa “variable 
speed" steering valve which an operator 
can adjust to any desired “‘feel’’ for hy- 
draulic steering. The frame design and 
drive roll mounting allows an unusually 
close curb clearance. Huber Manufactur- 
ing Company, Marion, Ohio. 


White Universal 
Level-Transit... 


the most versatile 
instrument you can own! 


a the White “Universal” 
Level-Transit is the most 
practical, complete instrument on 
the market. Now available in a 
new improved model — the No. 
3000 — with internal focusing, 
coated optics, guarded vertical arc. 
In fact, every feature to assure 
you lifetime durability and accu- 
racy. And the price is only $185*, 
complete with tripod. See your 
dealer, or write DAvip WHITE 
ComPANy, 359 W. Court Street, 
Milwaukee 12, Wisconsin. 


_ Indispensable for all these jobs and many more 


of instruments. 


lll 


We offer the most 
expert REPAIR 
SERVICE on all 
makes, all types 


®Price subject to change without notice. 
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Equipment, Materials & 
Methods (Continued) 


‘FIC | 
D I F i U t T _ hk . | Hoist for Bridge Cranes 
FO U DATI \ % | Deck-tyPe Cable King electric hoists, 


: ‘a | designed for top mounting in double-girder 


| bridge cranes, are available. The units, 
available in capacities of from 1 to 15 
tons, feature compactness of design; 
triple-reduction, spur-geared drive; totally- 
| enclosed, fan-cooled motor; rugged heavy 


steel suspension frame; and pushbutton- 
@ FOUNDATIONS | operated heavy-duty contractor. For 
CAISSONS PILING AND SHEET PILING | te are 
»rakes—a Weston-type friction brake in 
- <p The importance of adequate piling or sheeting of steel, the gear train, and a solenoid-operated 
concrete or wood to meet a given condition calls for contracting drum-type motor brake. The 
© PRINS & SHEETING special skill. control station can be mounted in the 
| e SHORING crane cab or remotely located. Controls 
e@ COFFERDAMS No matter what the problem in piling or sheet piling, | for operation of the trolley and bridge also 
e@ MOVING STRUCTURES Spencer, White & Prentis engineers can provide a safe are available. The Yale & Towne Manu- 
© SPECIAL SERVICES economical solution, drawing upon their years of study _ facturing Company, Philadelphia 15, Pa. 
and experience. 
Write for 
ere Consult with us on these problems without obligation. 


Tamden Roller 
SPENCER, WHITE & PRENTIS, INC. 
RODUCTION IS ROLLING on the C- e 


10 East 40th Street, New York 16 + Hammond Bldg., Detroit, Mich. 2-axle tandem roller line. Among the 
In Canada most important features are an open grill- 
Spencer, White & Prentis of Canada, Ltd. work over both sides of the drive roll 


700 Bay St. 209 Park Bldg. 2052 St. Catherine’s St., W. which ailows operators to see the roll 
Toronto, Ontario Windsor, Ontario Montreal, Quebec 


Albert's Prefabrication 
meets the most exact- 
ing specifications for 

Oil, Chemical, Con-.. | 
crete, Asphalt, and 
ee ether Industrial re- 
quirements. 


Butt Welds * Bending All . 
chining Threading 
Beveling lining 
Pickling * Galvanizing 
* Sond Blasting Pre- 
heating * Stress Reliev- 
ing Testing 
Pipe—Wrought iron-Steel 
* Seamless Electric 
Weld. * ‘Spiral Weld « 
lap Weld + Butt Weld 
_ * Shore Dredge » SPEED- 
LAY 
Piling — Sheet piling- 
lightweight-Tubular all 
sizes. 
Pile Fittings — All types 
and sizes for steel and 
wood. 


LYN 11, N. Y. 


edge directly through top of machine, 

increased ground clearance to 17 in. on 

5-9 ton tandems—20 in. on 8-14 ton 

tandems, final drive gears armored against 

possible damage by massive steel plate 
| frame member, and the addition of heavy- 
| duty tapered roller bearings on both roll 
axles. Other exclusive features include a 
large hinged top cover that gives complete 
accessibility to the engine for major over- 
hauls and a 4-speed transmission. This 
transmission will allow a greater range of 
road speeds at full engine power. The 
C-Model also has extra-large hinged side 
covers for easy engine access and cooler 
operation in hot weather, axles of heavy 
tie-bar construction and removable cap 
on guide roll yokes for ease of assembly 
and disassembly. Dual controls and double 
| seat posts permit operation from either 
| side of machine; the radiator is located at 
guide roll end for clean air-intake from 
top; optional transmission or roll-mounted 
brakes are available. Buffalo-Springfield 
Roller Company, Springfield, Ohio. 


* 


Prefabrication 
Booklet. 


G pipe supply €O., ime. at NorTH 13 


ALBERT 
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“INDUSTRIAL ACCIDENTS 
MONEY 


AO.Smith 
100% 
SAFETY GRATING 


keeps 
his 


and | 


COSTS MORE 


than ordinary grating 


PREMIUM QUALITY AT 
NO PREMIUM IN PRICE! 


Write for our new grating engi ing handbook 


Grating Division, Dept. CE-1252 
Milwaukee 1, Wisconsin 
Chicago 4 « Houston 2 « Los Angeles 22 « New York 17 
International Division: P.O. Box 2023, Milwaukee 1 
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Equipment, Materials & 
Methods (Continued) 


Dozer-Rooter 


THE ESCO BUCK FORTE dozer-rooter is 
a heavy duty tooth shank housing which 


mounts on the mold-board of a bulldozer ‘| 


by means of a special clamp used in com- 
bination with adapters and saddles which 
enable it to fit most popular makes of 


Rips, Roots & Dozes Simultaneously 


heavy duty dozers. The rooter shank has 
four adjustments of ripping depths below 
the dozer’s cutting edge and is equipped 
with ESCO box type replaceable points. 
Rooters can be attached in pairs or used 
singly on the dozer. One of its principal 
advantages is that it enables the operator 
to rip, root and doze at the same time. 
It is easily mounted and demounted from 
the dozer without special equipment and 
it can be carried from job to job in a pick- 
up truck or on the dozer. Examples of 
types of work in which it has excelled are 
boulder and stump removal, land clearing, 
ditch work, tearing up old pavements, 
ripping and handling overburden or 
cutting seamy rock, roadbuilding pioneer- 
ing, initial cuts in solid rock, etc. Elec- 
tric Steel Foundry Company, 2141 N. W. 
25th Ave., Portland 10, Ore. 


Reversible Pump 


A CENTRIFUGAL PUMP which operates 
with equal efficiency when rotated in either 
direction has just been announced. Known 
as the Model Cay, the pump was designed 
primarily for circulating cooling water in 
air compressors, diesel and gasoline en- 
gines, and other water-cooled machines. 
Advantages include easy installation in 
any position on a machine, simplified pip- 
ing design, and adaptability to any type 
of drive. The Model Cay has successfully 
been installed on either side of the same 
machine without turning the pump around 
when moving it from one side to the other. 
It is suitable for heads up to 50 ft and 
capacities up to 67 gal per min. The pump 
is fitted with two pre-lubricated ball bear- 
ings, and has a mechanical seal that elimi- 
nates stuffing box leakage. Gardner- 
Denver Company, Quincy, Ill. 


When Requesting Product Infor- 
mation Please Mention Civil 
Engineering 


RELY ON... 


STAINLESS 
STEEL 
DRAWING 
INSTRUMENTS 


DESIGNED for 
HIGHEST 
ACCURACY 


RZ-20 $19.°° 
#.0.8., Brooklyn, N. 


WILD drawing instrument sets 
of outstanding merit, Swiss 
precision engineered, excel in 
precision and accuracy for the 
most exacting standards. 


CHECK THESE 
OUTSTANDING FEATURES 


% Rustproof steel, 5 times 
stronger than brass 


%*% Improved straight guidance 
of the compass-head 
%* Fine finish of drawing pens 


% A modern metal case, not an 
old-fashioned box 


Complete Sets 
or Single Instruments Available 


CHECK OUR LOW PRICES 
See your regulor dealer 
or write for Bkit, CE-12. 


HENRY WILD 


SUIEINGISTRUMENTS SUPPLY 
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4 Acker Soil 
Sampling Kit 
\ gives you 
accurate 
sub-surface 
\ information 
Quickly— 
Easily— 
inexpensively | 
| 


Write today for prices and bulletin 26, CE 


ACKER DRILL abs INC., SCRANTON 3, PA. 


PATENTED 


TRADEMARK 


DRILLED-IN CAISSON CORPORATION 
2 PARK AVENUE, NEW YORK 16, N. Y. » ORegon 9-2082 


Afflicted with SPENCER, WHITE & PRENTIS, NEW YORK « WESTERN. FOUNDATION CO., NEW YORK 


Equipment, Materials & 
Methods (Continued) 


Gearmotor 


A LIFELINE SINGLE-REDUCTION gear- 
motor (Type B) is available. The gear- 
motor meets’ the mounting limitation 
requirements peculiar to side entry 
agitators and mixers, and is suitable for 
light duty coupled service applications 


Type B 


such as fans and pumps. It is available 
in ratings from 1 to 30 hp, 780 to 420 
rpm, AGMA classes I and II. By using 
reduction gears, gearmotors have the 
advantage of being able to deliver power 
at speeds comparable to slow speed motors 


| while utilizing smaller and more efficient 


high speed motors. Westinghouse Elec- 
tric Corporation, P. O. Box 2099, Pitts- 


| burgh 30, Pa. 


Lift Trucks 


Two COMPLETELY new fork lift truck 
models have just been released to industry. 
They are an 8,000 Ib capacity truck and 
a 6,000 Ib capacity model. Both are 
gasoline-engine powered and mounted 


| on pneumatic tires. Designed as an 


ideal “outside” truck, the ZA-80 is the 
first heavy-duty 8,000 Ib industrial truck 
of its kind that can be operated efficiently 
indoors as well as out. Special attention 
was given to operator comfort, ease of 
daily servicing and safety. Other out- 
standing features are shorter over-all 


| length, longer wheelbase and better 
| weight distribution than usually found ina 


truck of this size. The XA-60 model is a 


| 6,000 Ib capacity version of the ZA-80 in- 
| corporating all the rugged heavy-duty 


features of the larger truck, but with 
shorter wheelbase, width and over-all 
length. The smallest and heaviest 6,000 
Ib capacity truck ever designed, the XA-60 
is distinguished by its compactness, 
maneuverability and versatility on the job. 
Among the many new mechanical features 
of both trucks are a long-life clutch that 
can be completely removed or installed in 
less than an hour, and large heavy-duty 
dise-type industrial brakes that eliminate 
many service and maintenance probiems. 
In addition, both use powerful industrial 
engines designed especially for the grueling 
work lift trucks are subjected to. Hyster 
Company, 2902 N. E. Clackamas St., 
Portland 8, Ore. 
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RING 


@ Imperial Pencil Tracing Cloth has 
the same superbly uniform cloth 
foundation and transparency as the 
world famous Imperial Tracing Cloth. 
But it is distinguished by its special 
dull drawing surface, on which hard 
pencils con be used, giving clean, 
sharp, opaque, non-smudging lines. 

Erasures are made easily, without 
damage. It gives sharp, contrasting 
prints of the finest lines. It resists the 
effects of time and wear, and does 
not become brittle or opaque. 

Imperial Pencil Tracing Cloth is 
right for ink drawings as well. 


PENCIL 
TRACING 


“SOLD BY LEADING AND 
DRAWING MATERIAL DEALERS EVERYWHERE 


CIVIL ENGINEERING ¢ December 


| adjacent course, 


Literature Available 


AsPHALTIC PAVING MAINTENANCE 
Meruops—A wealth of information on the 
use of Bitumuls emulsified asphalt in 
maintenance work is contained in a 24- 
page, two-color brochure designed for use 
by contractors, city, county, state and 
Federal paving engineers and authorities. 
A total of 86 photographs with concise, 
easy-to-read captions and other descriptive 
material are used to illustrate the economy 
and versatility of Bitumuls emulsified as- 
phalt in repairing every type of paved 
surface. American Bitumuls & Asphalt 
Company, 200 Bush St., San Francisco 4, 
Calif. 


Water Controt Gares—Pekrul Cat- 
alog No. 49 is descriptive of the gates for 
the following applications: sewage dis- 
posal, power plants, flood control, reser- 
voirs, cooling towers, dams, drainage, 
water works, irrigation, etc. General ap- 
plications of Pekrul gates, installation pic- 
tures, a guide for use in ordering gates, 
and general information and specifications 
are included. Pekrul Gate Division, 
Morse Bros. Machinery Company, 2900 
Brighton Bivd., Denver 1, Colo. 


Brruminous Paver—A bulletin on the 
Model BP-6 bituminous paver, designed 
for laying all types of bituminous material, 
has been issued. Features include: al- 


| most instant width adjustability from 9 


ft to 12'/. ft; oscillating compaction and 
finishing controlled with tiltable screens; 
handles the most difficult materials; 
automatic, positive matching to level of 
curb, gutter or other 
structure. The 12-page booklet is fully 
illustrated, explains operating details and 
includes complete specifications. Pioneer 
Engineering Works, Inc., 1515 Central 


| Ave., Subsidiary of Poor and Co., Minne- 


| for TD-18A. 


1952 


apolis 13, Minn. 


WEATHER Guipe—A handy pocket-size 
“Guide to the Weather” contains sixteen 
four-color photos of different types of 
skies, with simple explanations of the 
weather they foretell. It is claimed that 
with the aid of this booklet, you will be 
able to forecast the weather with remark- 
able accuracy. The Galion Iron Works & 
Mfg. Co., Galion, Ohio. 


Skip-SHove_s—A large two-color folder 
just published will be of interest to oper- 
ators, contractors, engineers—anyone en- 
gaged in earthmoving. The folder an- 
nounced three models of the Drott skid- 
shovel for International tractors—1'/, 
yd for TD-9, 2 yd for TD-14A and 3 yd 
Many revolutionary fea- 
tures, never before seen on tractor equip- 
ment, are fully described and illustrated. 
Complete specifications are included. 
Drott Manufacturing Corp., 3841 W. Wis- 
consin Ave., Milwaukee 8, Wis. 


POCKET 
TRANSIT 


has frequent application on the job...in 


construction, highway, airport, pipeline, 
railroad and other engineering work. 
Alwoys keep a Brunton Pocket Transit handy. 


BRUNTON is @ registered trade mark of 


%& For over 50 years Irving Grat- 
ings have played an important 
part in American construction 
and industry. Let Irving Grat- 
ings play an important part in 
your next job. 


For Further Information 
Write For Booklet 


IRVING SUBWAY 
GRATING CO. INC. 


ESTABLISHED 190 


OFFICES and PLANTS at 
5008 27th St., Long Island City 1, N.Y. 
1808 10th St., Oakland 20, California 


& 
| HAND 
ae 
HARD 
| 
| — BRUNTON 
Pitts- 
| 
. 
| 
| 
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They 
save 
you 
money... 


KOPPERS 
PANEL CROSSINGS 


@ There are good reasons why Koppers 
Creosoted Grade Crossings for plant rail- 
road tracks are preferred by plant man- 
agers who are economy-conscious— 
THEY LAST LONGER. Sturdily built and 
decay-resistant, Koppers Creosoted 
Grade Crossings do not sag, spall, “‘wash- 
board,’’ or disintegrate under heavy 
wheel load. 
THEY ARE EASY TO INSTALL. Individual 
panels come completely assembled, so 
that they can be handled and placed by 
workmen. The assembly is securely fast- 
ened to withstand vibration, swelling or 
shrinking of the wood. And, when the 
track is worked, assemblies can be re- 
moved and replaced, using all the original 
material. 
THEY COST LESS. The ease of installation 
and maintenance and the exceptionally- 
strong construction of Koppers Creo- 
soted Grade Crossings mean that, in the 
long run, they cost materially less. 

For additional information write for a 
free copy of our new folder, ““Koppers 
Grade Crossings.”” Address Dept. CE-125. 


KOPPERS COMPANY, INC. 
Pittsburgh 19, Pa. 


KOPPERS) 
Passe TED 
woo 
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Literature Available 
| (Continued) 


Woop PRESERVER—A booklet entitled, 
“Why Creosote Protects Wood Today 
Every Bit as Well as Fifty Years Ago,” 

| will be of particularinterest. As indicated 
by its title, it is based on facts that give 
complete answers to any questions about 
the quality of today’s Creosote. Detailed 
charts, photographs, and other informa- 
tive material are included. Koppers 
Company, Inc., Tar Products Div., Pitts- 

| burgh 19, Pa. 


WrovucGut [RON IDENTIFICATION—Five 
tests for the positive identification of 


wrought iron pipe are described in a bro- | 


chure. The identification booklet also 
tells why recognition of piping material is 
important and explains how to protect 
against the use of substitutes. A. M. 
Byers Company, Clark Blidg., Pittsburgh, 
Pa. 


TRENCH LOADING TaBLES—A revised 
edition of the popular reference booklet of 
“Trench Loading Tables” has been pub- 
lished. Based on the standard and widely- 
used Marston formula, the tables were 
developed to help in computing trench 
work and to reduce the possibility of error 
in calculating backfill loads on clay pipe. 
Complete reference tables show the esti- 
mated loading according to pipe size, 
trench depth and width, and type of 
backfill. A. E. Williams, Sales Mgr., 
Vitrified Products Div., The Robinson 
Clay Product Company, 65 West State 
St., Akron 9, Ohio 


PLtumBiInG Data useful 
data booklet for the construction industr- 
ies has been published to simplify the job 
of layout and installation of cast iron 
drainage plumbing. Entitled, “Guide for 
Federal Specifications WWP-401", 
bines for the first time in a single publica- 


it com- | 


tion Federal specifications for service- | 


weight and extra-heavy cast iron soil pipe 
and fittings. The booklet cover informa- 
tion necessary in laying out soil, waste 
and vent systems in accordance with 
government standards. Cast Iron Soil 
Pipe Institute, 1627 K St., N. W., Washing- 
ton 6, D. C. 


Wire Corn, Fitter Corn, FAsri- 
CATED Propucts—A_ 126-page catalog 
which is in reality a textbook of the wire 
cloth, filter cloth and fabricated products 
industry, has been published. It is a work 
of the greatest value to all those who have 
anything to do with any or all of the above 
materials and products manufactured from 
them. It contains specifications, charac- 
teristics and uses of wire cloth and filter 
cloth and includes a complete picture of 
the scope of the fabrication service offered 
by the company. The catalog is profusely 
illustrated. and contains many pages of 
very valuable engineering data. Multi- 
Metal Wire Cloth Co., Inc., 1350 Garrison 
| Ave., New York 59, N. Y. 


FOR REPAIRING: Reservoirs, 
Dams, Filter Plants, Sewage 
Disposal Plants, Tanks, Stadiums, 
Bridges, Sea Walls, Breakwaters. 


FOR LINING: Reservoirs, Swim- 
ming Pools, Tunnels, Sewers, Pipe, 
Concrete, Brick and Steel Tanks, 
Stacks, Bunkers, Irrigation Ditches. 


FOR CONSTRUCTING: New 
Tanks, Stacks, Piles, Sidewalls 
and Roofs, Steel Encasements. 


Write for 48-page illustrated book- 
let showing "GUNITE” at work. 


ESSURE CONCRETE CO. 


WARK 5, N. J. CHICAGO, ILL. 
193 Emmet Street 33 No. lo Salle St. 
CHARLOTTE, N.C. 
Liberty Life Bldg. 


So. Court Street 


precision-ground glass lenses. gives 

magnified readings on both faces of duplex 
tule, to remove and reverse 


Pocket slide rule size............. $2.50 
(magnifies 2X) 


Standard rule sizes (magnify 2'2X) 


: 15/16 in. order #1. 3.50 

15 in. order #2.......... 3.50 
19/16 in. order #3 ites 3.50 
13/8 _ in. order #4. 3.50 


Send check or money order to 
manufacturer's representative 


FLATT O Mgt. Co. 
70 W. 40 ST., N. Y. 18, N.Y. 
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‘ 
PRESSURE CONCRETE CO. 
with” 
Ya SLIDE RULE USERS! 
iw 
MWY 
INSURE ACCURA-SEE! 
= 
| case. Save your eyes! Send for your 
P. E. G. Duplex today! 
Order by width of rule. 
P.E.G. DUPLEX MAGNIFIER 
| = 
= 


TIDE GATES 


Fig. B-144-A 


One of Two 48” Type M Gates installed 
in Ft. Stanton Park Reservoir, Washington, 
D. C., to maintain direction of flow. See 
Feb. 22, 1944, issue Engineering News 
Record for story about this project. 


BROWN & BROWN, INC. 
LIMA, OHIO, U. S. A. 


Save manpower 
time and 


When placing con- 
crete, use this na- 
tionwide Form 
Rental and Engi- 
neering Service to 
increase profits, re- 
duce costs. 

Standard units of Econ- 
omy Forms fit most jobs, 
But where needed, spe- 
cial forms can be built 
to specification. 


ECONOMY FORMS CORP. 


Home Office: Des Moines, la. 


District Sales Offices: 


Kansas City. Mo. 
Omaha, Neb. 
Minneapolis. Minn. 
Fort Wayne, Ind. 
Cincinnati, Ohio 
Pittsburgh, Pa. 
Sprinafield, Mass. 
Metuchen, N. J. 
Decatur. Ga. 
Dallas, Texas 

Los Angeles, Calif. 
Oakland. Calif. 
Denver, Colo. 


ECONOMY 
FORMS 


metal forms for. 
concrete construction 
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Literature Available 
(Continued) 


Tire GuipeBooK—A 12-page industrial 
tire guidebook has been released. The 
booklet shows the complete B. F. Good- 
rich industrial tire line, the service in which 
each tire should be used and contains 
many useful maintenance tips on the care 
of industrial tires. The guidebook also 
points out the advantages of the com- 
pany’s tire & wheel analysis plan, as 
nationally advertised. Advertising De- 
partment, B. F. Goodrich Company, 500 
S. Main St., Akron, Ohio. 


Prpe—A 24-page manual on the large 
diameter Multi-Plate pipe is announced. 
Manual MP-1652 explains the engineering 
and design features of Multi-Plate, tells 
where and how to use it and illustrates a 
wide variety of installations. There is a 
section on technical data with generous 
use of charts, tables and graphs, and a 
handy check-list of the company’s other 
products. Armco Steel Corporation, Mid- 
dletown, Ohio. 


WaTER SOFTENERS—Troubles caused 
by the utilization of hard water and the 
multiple economies effected by curing 
them are thoroughly discussed in a com- 
prehensive 16-page bulletin. The bulle- 
tin lists several industries in which steam 
and water are of importance. It explains 
the three basic types of ion-exchange 
equipment and shows how these units can 
be profitably utilized. The Permutit 
Company, 330 West 42nd St., New York 
36, N.Y. 


Wire Rope Use Anp CarRE BooKLET— 
As a completely up-to-date guide to im- 
proved wire rope service, a pocket-size 
booklet on the “‘Use and Care of Wire 
Rope” is now available. The booklet 
contains 72 pages of practical information 
on proper methods of handling, reeving, 
breaking in, splicing, cutting, lubricating, 
‘nd specifying wire rope. Included are 
»ver 50 illustrations and 32 diagrams and 
charts to demonstrate and explain sug- 
gestions and recommendations for proper 
wire rope use and care. Dept C-51, A. 
Leschen & Sons Rope Co., 5909 Kennerly 
Ave., St. Louis 12, Mo. 


HicH PReEssuRE Pumps—Design and 
plant engineers with high pressure pump- 
ing problems will find in Bulletin 43-295, 
much useful data—dimensions, capaci- 
ties, cutaway drawings—on pumps from 
600 to 5,000 psi or 1.1 to 16.5 gpm. Direct 
drive and back-geared models are de- 
scribed for such uses as high pressure 
testing or back washing of pipes, valves, 
vessels, boilers; for high pressure boiler 
feeding; for hydraulic presses on baling, 
bending, + raightening, shaping, forming, 
laminating, die casting or pressure mold- 
ing operations. Special triplex cylinder 
construction with an exclusive packing 
feature is shown in cross-section view. 
Bulletin 43-295 contains six pages of 
facts and data. American-Marsh Pumps, 
Inc., Battle Creek, Mich. 


SPECIFY | 


STEVENS 


RECORDER 


Meet the threat of stream pollution with 
accurate data graphically tabulated with 
a STEVENS Flow Recorder. Complete flow 
records simplify task of treating wastes 
in compliance with anti-pollution laws. 


The STEVENS T;pe B Recorder 

keeps permanent records of flow and 

totalizes volume of liquids passing through 

weirs, Parshall flumes, or other measuring 

structures. Models also available to re- 

cord head only, if desired. 

@ Standard circular chart automatically 
records 1- or 7-day periods. 

@ Remote operation available where 
required. 

Write for FREE Bulletin 25 which gives a de- 

tailed description of the STEVENS Recorder, 

Type B. 


NEW STEVENS DATA BOOK AVAILABLE 


Puts interpretive data at your fingertips, 156 
pages of technical data on float-operaied in- 
struments...a wealth of hydraulic tables and 
conversion tables...information on STEVENS 
liquid measuring instruments to meet every 


Foremost in Precision Hydraulic Instcuments 


LEUPOLD & STEVENS 


INSTRUMENTS, INC. 


4445 N. W. GLISAN, PORTLAND 13, ORE 
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Ew act waste 
wall 
| 
| material 
and Walls 
| | Woter or 
Sewage. 
Treatment | 
= Tanks 
Circular and 
Rectangular 
Culverts and 
0 
RING 


Cenentone 


RUBBER JOINT FILLER 


matches Celer of Concrete 
Fully Resilient . . . Non Extruding 
* Made in Any Begree of Compressibility 
* Supplied in Any Thickness, Length 


Servicised Cementone Gray Sponge 
Rubber Fxpansion Joint meets the need 
for an inconspicuous joint filler for archi- 
tectural concrete. Can be supplied in 
any degree of compressibility to meet 
your requirements. 


Write tor details and the complete 
Servicised Catalog today. There is a0 


obligation. See SWEETS Catalog 


PRODUCTS CORP. 


605! W.65TH ST.» CHICAGO 38, ILI 


Modern equipment— 
prompt service—any- 
where 

Inquiries invited. 


Foundation 


TEST 


BoRINGS 

An Engineering 
Service 
For Engineers 
By Engineer 


oture 
free liter 
se send 


Pleo 


DRILLING CONTRACTORS 
PITTSBURGH 20, PA. 
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Literature Available 
(Continued) 


CENTRIFUGAL Pump—A bulletin cover- 
ing general purpose centrifugal pumps 
of the cradle-mounted type, has just 
been released. The bulletin covers five 
basic cradle groups and seventeen corre- 
sponding pump types, their capacities, 
horsepower ratings and uses. There are 
also two pages covering pump dimenstons 
and a table of performance under 60 cycle 
use. In addition, two pages describing 
special purpose units and design modifi- 
cations are included. Request Form 7223. 
Ingersoll-Rand Company, © Department 
C.P., 11 Broadway, New York 4, N.Y. 


Arc Wetpers—An 8-page folder il 
lustrating and describing the complete 
line of Hobart gasoline engine driven arc 
welders is offered. Complete electrical 
and mechanical specifications are given 
for the arc welders and combination model 
or are welder and power unit. Hobart 
Brothers Company, Troy, Ohio 


Moror GraperR—An attractive catalog 
on the Model 118 extra heavy-duty motor 
grader has been issued. It is illustrated 
with many action photos and detailed 
views of construction and operation fea- 
tures. The construction and advantages 
of Galion’s advanced hydraulic control 
system, all-gear four-wheel tandem drive, 
six-speed constant-mesh transmission, and 
combination manual and hydraulic booster 
steering are presented in detail. The 
Galion Iron Works & Mfg. Co., Calion, 
Ohio. 


MAINTENANCE BooKLet—* Mainte- 
nance Tips for Unpaved Roads” is a 36- 
page booklet prepared especially to aid en- 
gineers and patrolmen in the maintenance 
of unpaved roads. It is well illustrated 
and contains helpful procedures for appli- 
cation of calcium chloride and mainte- 
nance of roads in all seasons. Special fea- 
tures of the booklet include helpful tables, 
and a list of twenty pertinent questions on 
maintenance proce dures with answers based 
on practical field experience. Calcium 
Chloride Institute, 909 Ring Bildg., Wash- 


ington 6, D. C. 
‘ 


Power Sreer Boosrer—A_ brochure 
on the Air-O-Matic power steer booster 
describing the utilization of compressed 
air to bring lower cost, safer, easier 
steering to owners and operators of com- 
mercial and heavy duty vehicles, is just 
off the press. The 4-page, two color 
folder clearly emphasizes the advantages 
of power steering under all operating 
conditions. It contains an installation 
diagram, specification tables, pictures of 
actual on-the-job installations as well as 
other information to aid buyers of power 
steering equipment. Air-O-Matic Power 
Steer Corp., 24 Noble Court, N. W., Cleve- 
land 13, Ohio 


DO YOU HAVE 
PUMPING 
PROBLEMS? 


PREDRAIN WITH A 
‘MORETRENCH 


WELLPOINT | 
SYSTEM 


= The World famous combina- 
tion of expert Moretrench plan- 
ning, careful Moretrench instal- 
lation and superior Moretrench 
equipment can’t be beat. They 
enable you to excavate “In the 
Dry” every time. The Moretrench 
catalog tells you how. Send for 
your copy today. 


MORETRENCH CORPORATION 


90 WEST STREET 
YORK 6, NEW YORK 


lil. - Tompa, Fle. - Houston Tex. 


STEEL PIPE 


learn more of the MacArthur story. You 
will find it in an eight-page booklet avaii- 
able to you. Information about piles, 
equipment, and jobs is yours for the writ- 
ing—just ask for: ‘MacARTHUR." 


MacArthur 


CONCRETE PILE CORP. 
18 East 48th St., New York 17, N. Y. 
6 


New Orteans Cincinnati Boston 
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PROCEEDINGS 
AVAILABLE 


The following papers, printed as 
Proceedings Separates, may be ordered 
on the basis of summaries given in this 
and previous issues of Crvit ENGINEER- 
ING. Discussions of these papers will be 
received, as in the past, for a period of 


Summarized in Earlier Issues 


145. Torsion of I-Type and H-Type Beams, 
by John E. Goldberg. 


146. Electrical Analogies and Electrical 
Computers: Surge and Water Hammer Prob- 
lems, by Henry M. Paynter. 


147. The Delaware Memorial Bridge: De- 
sign Problems, by Charles H. Clarahan, Jr., 
and Elmer K. Timby. 


D-84. Discussion of Paper, Longitudinal 
Mixing Measured by Radioactive Tracers, by 
Harold A. Thomas, Jr., and Ralph S. Archi- 
bald. 


148. Bank Stabilization by Revetments and 
Dikes, by Raymond H. Haas and Harvill E. 
Weller. 


149. Industrial Waste Treatment in Iowa, 
by Paul Bolton. 


150. East St. Louis Veterans Memorial 
Bridge, by A. L. R. Sanders. 


151. Topographic Mapping in Kentucky, 
by Phil M. Miles. 


152. Methods for Making Highway Soil 
Surveys, by K. B. Woods. 


153. Characteristics of Fixed-Dispersion 
Cone Valves, by Rex A. Elder and Gale B. 
Dougherty. 


Third Notice 


154. A Navigation Channel! to Victoria, 
Tex., by Albert B. Davis, Jr. 


155. Field Study of a Sheet-Pile Bulkhead, 
by C. Martin Duke. 


156. Rice Irrigation in Louisiana, by E. E. 
Shutts. 


D-78. Discussion of Paper, River Channel 
Roughness, by Hans A. Einstein and Nicholas 
L. Barbarossa. 


D-109. Discussion of Paper, Final Founda- 
tion Treatment at Hoover Dam, by A. Warren 
Simonds. 
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five months following the date of issue. 
A summary of each paper appears in 
several consecutive issues; other titles will 
be added every month, as they become 
available. Use the convenient order 
form on page 120. 


Second Notice 


157. Radial Impact on an Elastically Sup- 
ported Ring, by Edward Wenk, Jr. 


158. Flexure of Double Cantilever Beams, 
by F. E. Wolosewick. 


D-108. Discussion of Paper, Control of 
Embankment Material by Laboratory Testing, 
by F. C. Walker and W. G. Holtz. 


D-113. Discussion of Paper, Wave Forces 
on Breakwaters, by Robert Y. Hudson. 


D-115. Discussion of Paper, Lake Michigan 
Erosion Studies, by John R. Hardin and Wil- 
liam H. Booth, Jr. 


First Notice 


159. Development of a Flood-Control Plan 
for Houston, Tex., by Ellsworth I. Davis. 
This paper examines the problems arising from 
delay in construction of flood-control plans in 
one of the most rapidly growing communities 
in the United States, and outlines steps in re- 
vising the flood-control plan. The procedure 
in developing a project design flood is pre- 
sented and a comparison made of plans for 


to avoid unwanted duplication. 


combination doth. 


of 50¢ per copy; members of Student 


ACTIONS. 
established annual subscription rates. 


INSTRUCTIONS 


1. Papers are to be ordered by serial number. Please keep record of Separates you have orcered 


As ASCE member may order a total of 40 copies of papers during the fiscal year ending Sep- 
cules 1954, without charge. These may be duplicates of the same paper, separate papers, or a 


3. Members’ accounts will be charged at 25¢ each for orders exceeding 40 copies in a fiscal year 
Charges for excess copies or for subscriptions will be included on the 1954 dues bills. 

4. Non-members of the Society 7. order copies of Proceapincs papers by letter with remittance 
hapters 25¢ per copy. 

5. Discussions of each paper, with author's closure, also will be published as a Separate and 
must be ordered in the same manner as other Separates, except that no charge will be made for the 
discussions of a paper previously ordered. The order form will list available discussions of papers. 
Disc will be ed to agree with the basic paper. 


Standing orders for all Separate papers, including their oy in any calendar year, may be entered 
ennuel rates: Members: members of Student 


at the following ASCE, $5. 
$10. 00, plus foreign of $.75, librories, $5. 00. 


TRANSACTIONS. All PROCEEDINGS papers, with discussions, will be included in TRANS- 
Annual volumes of TRANSACTIONS will continue to be available at the currently 


To Members To Non-Members 
cl 3.00 17.00 


diversion of floodwaters and for rectification of 
stream channels to carry the floodwaters 
The problems of the disposal of large quantities 
of excavated material in developed municipal 
areas are discussed. The author writes of the 
advantage of lining flood discharge channels 
under certain conditions. (Available January 
1.) 


160. Studies of the Effects of Temperature 
Variations, by Bertil Léfquist. The magni- 
tude of the ice pressure remains as one of the 
major uncertainties in the design of hydraulic 
structures. Opinions often differ considerably. 
However, relatively littl has been done to 
solve this problem—possibly because of the 
complexity of the task. The author has 
measured directly the pressures in an artificial 
ice sheet in a freezing chamber. The results 
are somewhat contradictory to earlier in- 
vestigations. The ice pressure does not seem 
to increase with the thickness of the ice sheet, 
but a maximum value is found for a thickness 
of approximately 20 in. The author has ar- 
rived at a maximum pressure of from 20,000 Ib 
per lin ft to 27,000 Ib per lin ft. These figures 
are based mainly on calculations of the buckling 


load in the ice sheet. (Available January 1.) 


161. Some Investigations in Canada, by 
A. D. Hogg. The thick ice and possible high 
ice pressures in existing and projected reservoirs 
in Ontario and other provinces necessitate 
the determination of design values for maxi- 
mum ice pressures. This paper describes 
equipment and methods used in this work, and 
indicates the extent to which such experimenta- 
tion has been carried on at several Canadian 
dams. (Available January 1.) 


162. Experimental Investigations by the 
Bureau of Reclamation, by G. E. Monfore. 
A description of investigations of the pressures 
produced by thermal expansion of ice sheets is 
presented for discussion. The construction of 
equipment and the test procedures are ex- 


plained. The program included numerous 


Chapters, $5.00; non-members, 
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measurements at five reservoirs; and the 
effects of shore line characteristics and solar 
radiation have been considered. Laboratory 
investigations, which verified the field measure- 
ments, included studies of the effects of initial 
ice temperature and rate of temperature rise. 
(Available January 1.) 


163. Design Methods for Airfield Pave- 
ments: Progress Report of the Committee on 
Correlation of Runway Design Procedures of 
the Air Transport Division. The design of air- 
field pavements has received increased atten- 
tion since World War II. The methods used in 
the United States and Canada were studied 
and compared by the committee. Qualitative 
comparisons are found practicable on the basis 
of the relationships between the California 
Bearing Ratio used by the Corps of Engineers 
and the subgrade strength indices used by the 
Canadian Department of Transport, the Civil 
Aeronautics Administration, and the United 
States Navy. The Westergaard procedure for 
the design of concrete pavements is summarized 
and compared with the CAA method. (Avail- 
able January 1.) 


D-69. Discussion of Paper, Valuation and 
Depreciation Related to Income Tax, by 
Maurice R. Scharff. This paper, published in 
May 1951, is concerned with the importance of 
income tax considerations in comparing the 
economic feasibility of engineering 
and the effect of these taxes on valuation and 
depreciation of existing public utility plants. 


projects 


Discussers are: George J. Soffer, Eugene L. 
Grant, and Maurice R. Scharff. (Available 
January 1.) 

D-77. Discussion of Paper, Buckling 


Stresses for Flat Plates and Sections, by 
Elbridge Z. Stowell, George J. Heimerl, Charles 
Libove, and Eugene E. Lundquist. This 
paper, published in July 1951, describes studies 
of the buckling of flat unstiffened plates, using 
the stress-strain curve to calculate buckling 
stresses in the plastic range, and correlating 
and maximum strength. 
P. Bijlaard, and Elbridge 


buckling strength 
Discussers are: P. 


Z. Stowell, George J. Heimerl, Charles Libove, 
and Eugene E. Lundquist. (Available Janu- 
ary 1.) 


D-89. Discussion of Paper, Defiections in 
Gridworks and Slabs, by Walter W. Ewell, 
Shigeo Okubo, and Joel I. Abrams. The 
original paper, published in September 1951, 
deals with the determination of elastic de- 
formations in plates and slabs by means of an 
analogous gridwork of beams intersecting at 
right angles. Discussers are: Jack R. Benja- 
min, Alexander C. Scordelis, Paul J. Brennan, 
Serge Leliavsky Bey, W. Watters Pagon, Phil 
M. Ferguson, Robert V. Whitman, and Walter 
W. Ewell, Shigeo Okubo, and‘ Joel I. Abrams. 
(Available January 1.) 


D-90. Discussion of Paper, Consumptive Use 
of Water by Forest and Range Vegetation, by 
L.R. Rich. This paper, published in October 
1951, presents data for determining the type of 
vegetation that interferes least with water yield 
and still controls erosion and sediment. Dis- 
cussers are: M. J. Youhotsky, and L. R. Rich. 


D-91. Discussion of Paper, Consumptive 
Use of Water, by Harry F. Blaney. The 
original paper, published in October 1951, deals 
with the determination of consumptive use of 
water in valley areas on the basis of cli- 
matology, irrigation, and other data, and 
presents the results of experimental measure- 
ments of evapo-transpiration. Discussers are: 
George H. Hargreaves, William W. Donnan, 
and Harry F. Blaney. (Available January 1.) 


D-93. Discussion of Paper, Aircraft Design 
as Related to Airport Standards, by Milton 
W. Arnold. This paper, published in October 
1951, is concerned with the correlation be- 
tween the design of airports and aircraft 
necessary it the cost of providing adequate 
airports and the over-all cost of providing all- 
weather operation are to be kept toa minimum. 
Discussion by: John H. Geisse. (Available 
January 1.) 


D-97. Discussion of Paper, Consumptive 
Use in the Rio Grande Basin, by Robert L. 


Lowry. The original paper, published in No- 


Paper No. 145 146 147 D-84 


156 D-78 D-109 157 


D-102 D-103 D-105 D-112 


For the Use of ASCE Members Only 
PROCEEDINGS PAPERS ORDER FORM 
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33 W. 39 ST., NEW YORK 18, N.Y. 
Enter my order for Separate PROCEEDINGS Papers which I have circled below: 


148 149 #150 151 
158 D-108 D-113 D-115 
163 D-69 D-77 D-89 D-90 D-91 D-93 D-97 


If more than one copy of a paper is desired, indicate here 


152. 153 154 155 
159 160 161 162 
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Membership Grade 
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December 


vember 1951, deals with the control of consump- 
tive use of water in order to make more water 
available forirrigation. Discussers are: Isom H. 
Hale and George A. Whetstone; H. R. McDon- 
ald; and Robert L. Lowry. (Available Jan- 
uary 1.) 


D-98. Discussion of Paper, Consumptive 
Use of Water on Irrigated Land, by Wayne D 
Criddle. This paper, published in Novem- 
ber 1951, indicates a range in the amount of 
water consumed by varying types of vegeta- 
tion under different climatic conditions in the 
United States. Discussers are: Clyde E. 
Houston and Wayne D. Criddle. (Available 
January 1.) 


D-99. Discussion of Paper, Consumptive 
Use in Municipal and Industrial Areas, by 
George B. Gleason. The original paper, 
published in November 1951, describes a sur- 
vey to determine the consumptive use of water 
in municipal and industrial areas. Discussers 
are: Robert H. Born and Meyer Kramsky. 
(Available January 1.) 


D-101. Discussion of Paper, Application of 
Highway Capacity Research, by J. P. Buckley. 
The original paper, published in November 
1951, describes the development and use of 
comprehensive capacity charts for the cases of 
two-lane rural roads, two-way city streets, and 
one-way city streets. Discussers are: Donald 
S. Berry, Joseph Barnett, O. K. Normann, 
and J. P. Buckley. (Available January 1.) 


D-102. Discussion of Paper, Utilization of 
Ground: Water in California, by T. Russel 
Simpson. The original paper, published in 
November 1951, traces the development of the 
utilization of ground water for irrigation in 
California and gives detailed descriptions of 
the use of ground water in the major hydro- 
graphic areas of the state. Discussers are: 
Dean C. Muckel and T. Russel Simpson. 
(Available January 1.) 


1-103. Discussion of Paper, Pile Founda- 
tions for Large Towers on Permafrost, by L. 
A. Nees. This paper, published in November 
1951, describes a series of tests leading to the 
determination of design factors for pile 
foundations on permafrost Discussers 
are: Harry Carlson and L. A. Nees. (Avail- 
able January 1.) 


soil. 


D-105. Discussion of Paper, Principles of 
Highway Capacity Research, by ©. K. Nor- 
mann. The original paper, published in 
November 1951, summarizes the results of in- 
vestigations of overtaking and passing prac- 
tices, motor vehicle performance. driver be- 
havior, and traffic flow at intersections. Dis- 

E. L. Fieldhammer and O. K 
(Available January 1.) 


cussers are: 
Normann. 


D-112. Discussion of Paper, Diversions 
from Alluvial Streams, by C. P. Lindner. 
This paper, published in January 1952, ex- 
plains the effects of diversions and their with- 
drawal of sediment from alluvial streams, de- 
scribing characteristics of the flood hydrograph 
and of the stage-discharge relation, develop- 
ing factors affecting the quantity of bed-load 
diversion, and presenting a conception of the 
balanced stream. Discussers are: T. Blench, 
Serge Leliavsky Bey, A. R. Thomas, D. C 
Bondurant, and C. P. Lindner. (Available 
January 1.) 
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Professional! Services 


Listed alphabetically by states 


EWIN ENGINEERING 
CORPORATION 

Design and Construction 
Investigations, Reports, Appraisals, Esti- 
mates and Management Surveys, 
Facilities, Foundations, Industrial Plants, 

Bridges and Structures 

P. O. Box 361 Mobile 3, Ala. 


Port | 


KIDDER & THOMA 
Cadastral Engineers 
Large Scale Cadastral Surveys 
Riparian Rights, Boundary Locations 
Preparation for Trial of Suits 


Washington 11, 


PALMER & BAKER, INC. 
Consulting Engineers and Architects 
Tunnels — Bridges — Highways — Air- 
ports — Industrial Buildings — Herbor 
Structures—Vessels, Boats & Floating 
Equipment—Soils, Material & Chemical 


Laboratories 
Mobile, Ala. New Orleans, La. 
Washington, D. C Houston, Texas 


JOHN S. COTTON 
Consulting Engineer 
Hydroelectric, irrigation, water supply, 
and multiple purpose projects, flood and 
erosion control, river basin development 
planning, dams and their foundations, tun- 
nels, marine structures, valuations, rates. 


28 Brookside Drive, San Anselmo, Calif. 


DAMES & MOORE 
Soil Mechanics Engineering 
General Offices 
816 West Fifth Stree 

Los Angeles 17 
Regional Offices in 


Los Angeles . San Francisco . Portland 
Seattle . New York 


INTERNATIONAL 
ENGINEERING COMPANY, INC. 


Engineers 


Investigations—Reports—Design 
Procurement—field Engineering 
Domestic and Foreign 


74 New Montgomery St. 
San Francisco 5, California 


MAURSETH & HOWE 
Foundation Engineers 
Airports, Highways, Tanks, and 


tructures 
Offices and Eastern 
Laboratories: Associate: 


8953 Westen Ave. George R. + 
Los Angeles 47, Calif. Newark, N. J 


KAISER ENGINEERS 
Division of Henry J. Kaiser Company 


ENGINEER - CONTRACTOR 


Twinoaks 3-4600 
1924 Broadway Oakland, Calif. 


CLYDE AND ASSOCIATES 
Consulting ces Engineers 


Soil and Foundation Engineering 
Asphalt Mix Design and Control 
Airport Runways and Pavement Design 


3405 Piedmont Avenue 
Oakland 11, Calif. 


O. J. Porter & Company 
CONSULTING ENGINEERS 
Airports—Highways—Dams 
Foundation — Stabilization — Pavements 


3757 Wilshire Bivd., Los Angeles, Calif. 
516 9th St., Secramento, Cali 


DUVAL ENGINEERING & 
CONTRACTING CO. 
General Contractors 
FOUNDATION BORINGS 
For Engineers and Architects 


Jacksonville Florida 


RADER ENGINEERING CO. 
Water Works, Sewers, Refuse Disposal, 
Ports, Harbors, Flood Control, Bridges, 

Tunnels, Highways, Airports, Traffic, 

Foundations, Buildings, Reports, 

Investigations, Consultations 


1615 duPont Building Miami, Florida 


ALVORD BURDICK & HOWSON 
B. Burdick 


Louis R. Howson Donald H. Maxwell 
Consulting Engineers 


Water Works, Sewerage, Water Puri- 
fication, Sewage Treatment, Flood Relief, 
Power Generation, Drainage, Appraisals. 


20 North Wacker Drive, Chicago 6, Ill. 


ports, Traffic Studies, Airports, 


CONSOER TOWNSEND 
ASSOCIATES 


Water soll Sewerage, Flood Control 
Dreinege, Sridges, Express Highways, 
Paving, Power Plants, Appraisals, Re- 
Gas and 


Electric Transmission Lines 


| 351 East Ohio Street, Chicago 11, Ill. 


DeLEUW, CATHER & COMPANY 
Consulting Engineers 
Transportation, Public Transit and 
Traffic Problems 
Industrial Plants, Grade Separations, 
Railroads, Subways, Power Plants, 
Expressways, Municipal 

orks 


150 N. Wacker Drive, 79 McAllister St. 
Chicago 6, Ill. San Francisco 2 


GREELEY ANDHANSEN | 


Engineers 
Samuel A Paul E. 
Thomas M. Niles, Kenneth V. Hill, 
uel Clarke 


Water Supply, Water Purification Sewer- 
age, Sewage Treatment, Refuse Disposal, 
ndustrial Wastes 


220 S. State Street, Chicago 4, Lo 


HARZA ENGINEERING COMPANY 


Consulting Engineers 


L. F. Harze 
E. Montford Fucik Calvin V. Davis 
Hydro-Electric Power Projects 
Transmission Lines, System Management, 
Dams, Foundations, Harbor Structures, 
Soil Mechanics 


400 W. Madison St., Chicago 6, Ill. 
SOIL TESTING SERVICES, INC. 


Foundation Borings 
Field and Laboratory Tests of Soils 
nalyses and Reports 
Soil Testing Apparatus 
4520 West North Avenue 
Chicago 39, Ill. 


| 


JENKINS, MERCHANT & NANKIVIL 
Consulting Engineers 
Municipal Improvement 

Power Development 

Traffic Surveys 
Control 

Airports 


Sewerage 
Water Systems 
Industria! Plants 
Recreational Facilities 
Investigations and Reports 
805 East Miller Street 
Springfield, Illinois 


STANLEY ENGINEERING 
COMPANY 


Consulting Engineers 


Airports — Drainage — Electric Power 
Flood Control — industrial Rate Studies 
Sewerage — Valuation — Waterworks 


Hershey Building, Muscatine, lowa 


HAZELET & ERDAL 


Consulting Engineers 


Bridges — Foundations 
Expressways — Dams — Reports 
M jock 


Chicas: 
403 Commerce Bids., Louisville 
Dixie Terminal Bidg., Cincinnati 


USTIS ENGINEERING COMPANY 
FOUNDATION AND SOIL 
MECHANICS INVESTIGATIONS 


Soil Borings Laboratory Tests 
Foundation Analyses Reports 
3635 Airline Highway 
New Orleans 20, La. 


WHITMAN REQUARDT 
AND ASSOCIATES 
Engineers 


Sewerage and Water Systems, Air 
Industrial and Power Plants and 
Structures 


Reports — 
upervision 


1304 St. Paul Street, 


ROBERTSON & ASSOCIATES 
Consulting Engineers 


Bridges—Structures—foundations 
industrial Buildings & Facilities 
ighway Planning 
Investigations—Designs Reports 


Baltimore, Md. 


CRANDALL DRY DOCK 
ENGINEERS, INC. 


ates | Dry Docks, Floating Dry Docks, 


asin Dry Docks, Shipyards, 
Port Facilities 

Investigation, Reports, Design 
Supervision 


238 Main St. Cambridge 42, Mass. 


IRVING B. CROSBY 
Consulting Engineering Geologist 
Investigations and Reports 
Dams, Reservoirs, Tunnels, 
Non-Metallic Minerals 


6 Beacon Street 
Boston @, Massachusetts 


Designs — Specifications — 


Baltimore 2, Md. 


Richmond, Va. 


Foundations, 
Groundwater Supplies and Resources 


USE THIS 
PROFESSIONAL CARD 


DIRECTORY 


Participation is restricted to 


consulting engineering firms 


operated or controlled by members 
of the 


American Society of Civil Engineers 


Your card should be among them. 
Write Today For Rates. 


Additional Professional Cards 
on Pages 122 and 123 
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Carl A. Metz 
Theo. W. Van Zelst 


Professional Services 


Listed alphabetically by states 


FREDERIC R. HARRIS, INC. 


larbors iers & s, ydocks, | 

DUFFILL ASSOCIATES, INC. Consulting Engineer Foundations, Soil Mechanics, Industrial | 
lants, Water Supply, Flood Control, 
Consulting Engineers 5927 N. 24 St. Airports Pam aay Bridges, Power, 
Omaha, Nebraska Senitery & Industrial 

80 Boylston St., Boston 16, Mass. Dams, Hydroelectric Power Newark, N. J. 
Flood Control Fidelity Phila. Trust Bidg., 

Ferry Building “San F 

FAY, SPOFFORD & THORNDIKE EDWARDS, KELCEY AND BECK HAZEN AND SAWYER 
Engineers Consulting Engineers Engineers 

Charles M. Spofford = Raiph W. Home Surveys Reports Economic Studies Richard Hazen Alfred W. Sawyer 
John Ayer Frank L. Lincoln Transportation Trafic Design Municipal and Industrial Water Supply, 


Bion A. Bowman William L. Hyland Supervision Management Port and Purificat ad D 
tribution, S 
Carroll A. Farwell Howard J. Williams Hsrbor Works Terminals —Expressways Works Waste 


Bridges and Industria! Plants Highways Grade Seperations tions, Design, Supervision of Construc 
) »upply and Works 3 wane Tunnels wld tion and Operation 
‘ort and Terminal Works, Airports illiam Street 
Newark 2, N.J New York 17. N. Y. 110 East 42nd St. New York 17, N. Y. 


PORTER-URQUHART ASSOCIATED HOWARD, NEEDLES. TAMMEN & 
BERGENDOFF 


O. J. Porter & Co. | | 
Consulting Engineers | 


JACKSON & MORELAND 


Engineers and Consultants 
Consulting Engineers 
Bridges, Structures, Foundations 
oundations —Stabilization—Pavements Administrative Services 


Desian and Supervision of Construction Ais High D. 
Reports Examinations -Appraisals 
Machine Design Technica! Publications 


Boston New York | 415 Frelinghuysen Ave., Newark 5,N.J. 904 walnut Steet Liberty Steet 
76-Ninth Ave., New York 11, ny. Kansas City 6, Mo. New York 5,.N. Y. | 


METCALF a EDDY CHARLES DOHN. P.E McCARTHY 
Engineers Engineers 
Investigations Reports Desian Appointments Invited Ports, Harbors, Flood Control Irrigation 


7 | Power, Dams, Bridges, Tunnels 


yupervision of Construction 


ard Operation ighways 
Management Valuation Laboratory Mail Inquiry Only Subwevs Traffic, Foundations, 
ater Supply, Sewerage, Reports 
Statler 70-41 67th Place, Giendale, L. N. Y. Design, Consultation 
Boston 62 West 4 Street, New York City 
BENJAMIN S. SHEINWALD WHITNEY LEGGETTE & BRASHEARS 
onsulting Engineers 
Architectural Consultants Design Construction Supervision Consulting Ground Water Geologists 
on Bridaes, Buildings, Industrial Plants Water Supply, Salt Water Problems, 
Engineering Projects Special Structures Foundations, Dewatering, Recharging, Investigations, 
D irport Facilities Reports 
esian Lupervision eports Expressweys 
i 551 Fifth Avenue, New York 17, N. Y. 
85 South Street Boston 11 Mass 76 Ninth Avenue, New York 11, N. * ’ ‘ 
724 E. Mason Street, Milwaukee 2, Wis. 
CLINTON L. BOGERT ASSOCIATES | 
Clark Aerial Survey Corporation Clinton ~~ _ Consulting Engineers 
Topogrephic Meps—Moseics j. M. M. Greig Robert A. Lincoln Foundations for Buildings, Bridges and 
Reconnaissance Strips Donald M. Ditmers Arthur P. Ackerman Dams, Struc. 
“ Wat dS Work tures Ol Studies an ests, Keports, 
E. W. Clark, President Dia ‘ Ww Design and Supervision 
7 u pose ndustria!l Waste 
45075 N. Territorial Rd. Plymouth, Dreingge Flood Control 420 Lexington Ave., New York 17, 


4 Madi Avenue, New York 22, 
New York AP. Cor. 614, Caracas, Venezuela 


PARSONS, BRINCKERHOFF 


BLACK a VEATCH BOWE, —— & ASSOCIATES ALL & MACDONA 
; ngineers Engineers 
Consulting Engineers ater and Sewage Works Bridges, High Tunnels, Ai 
ghways, Tunnels, Air- 
Industrial Wastes—Refuse rts, Traffic and Transportation 
Water — Sewage — Electricity — Industry Disposal —Municipal Projects ‘eports, Subways, Harbor Works 
Reports, Design Supervision of Construc Airhelds —Industrial Buildings Dams, Canals, Power Projects, 
tion Investigations, Valuetion and Rates OF wert Designs Estimates Industriel Buildings Housing, 
aluations—-Laboratory Service Sewerese end Weter Supply. 
Pply 
4706 Broadway Kansas City 2,Mo. 110 William St, New York 7, N.Y. 54 Broadway New York 6, N.Y 


‘MALCOLM PIRNIE ENGINEERS 

EHASZ Civil & Sanitary Engineers 
Malcolm Pirie Emest W. Whitlock 
Robert D. Mitchell Carl A. Arenander 
Structures, Bridges, Airports, Parkways ' 

i S r f nvestigations, Reports, Plans 
Kansas City 2, Mo. Cleveland 14, Ohio Des ag ay Supervision of Construction 

and Operations 


P.O. Box 7088 1404 E. 9th St. 730 Filth Avenue New York 19, N. Y. Appraisals and Rates 
25 W. 43rd Street, New York 36, N. Y. 


BURNS & McDONNELL FRANK L. 


Consulting Engineers 


Consulting and Designing Engineers 


SVERDRUP & PARCEL, INC. HARDESTY & HANOVER THE PITOMETER CO. 
Consulting Engineers Consulting Engineers Engineers 
Water Waste Surveys 


Bridges, Structures and Reports Lona Span and Movable Bridges, Han 
Industrial and Power Plant over Skew Bascule, Grade Eliminations, Trunk Main Surveys 
Engineering Foundations, Other Structures, Super w Distribution 
A \ R ater Measurement and Specia 
Sradioste an , St. Lowis 1 vision, Appraisals, and Reports Hydraulic investigations 
Francisco 45 101 Park Avenue, New York 17, N. Y. New York, 50 Church St. 


ALEXANDER POTTER ASSOCIATES 


Consulting Engineers 
Water Works, Sewerage, Drainage, Ref- 
use Incincerators, Industrial Wastes, City 
Planning 


50 Church Street, New York 7, N. Y. 


THE PRELOAD COMPANY, Inc. 


Engineers in Prestressed Design 


211 East 37th Street 
New York 16, N. Y. 


SEELYE STEVENSON VALUE 
& KNECHT 


Consulting Engineers 


Manufacturing Plants 
Heavy Engineering 
Structural 
Mechanical 


101 Park Ave., New York 17, N. Y. 


SEVERUD-ELSTAD-KRUEGER 
Consulting Engineers 


Structura! Design—-Supervision—Reports 
Buildings—Airports—Special Structures 


415 Lexington Ave., New York 17, N.Y. 


SINGSTAD & BAILLIE 
Consulting Engineers 
Ole Singstad David G. Baillie, Jr. 


Tunnels, Subways, Highways, 
Foundations, Parking = 


Investigations, Reports, Design, 
Specifications, Supervision 


24 State St. New York 4, N. Y. 
FREDERICK SNARE CORPORATION 
Engineers-Contractors 


Harbor Works, Bridges, Power Plants 
Dams, Docks and Foundations 
233 Broadway, New York 7, N. Y. 
Santiago, Chile San Juan, P. R. 


Havana, Cube Lima, Peru 
colombia Caracas, Venezuela 


D. B. STEINMAN 


Consulting Engineer 


BRIDGES 


Design, Construction, Investigation, Re- 
ports, Strengthening, Advisory Service 


117 Liberty Street, New York 6, N. Y. 


THE J. G. WHITE 
ENGINEERING CORPORATION 


Design, Construction, Reports, Appraisals 
Eighty Broad Street, New York 4, N. Y. 


JAMES M. CAIRD 
Established 1898 
C. E. Clifton, H. A. Bennett 
Chemist and Bacteriologist 


Water Analysis 
Tests of Filter Plants 


Cannon Building, Troy, N. Y. 
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IN 
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More and More Members 
of the Society 
are using this Service. 
ls Your Card Here? 


THE AUSTIN COMPANY 


Design — Construction Reports 
Plant Location Surveys — Domestic & 
Foreign Work 


16112 Euclid Avenue, Cleveland, Ohio 


New York Detroit Oakland 
Chicago Houston Seattle 
Los Angeles 


HAVENS AND EMERSON 
W.L. Havens C.A 


. A. Emerson 
A. A. Burger F.C. Tolles F. W. Jones 
W.L. Leach H.H. Moseley 


. W. Avery 

Consulting Engineers 

Water, Sewerage, Garbage, Industrial 
Wastes, Valuations—Laboratories 
Leader oolworth 
Clevelend 14,0. New York 7, N. Y. 
GANNETT FLEMING CORDDRY 
& CARPENTER, INC. 


Engineers 
HARRISBURG, PA. 

Water Works, Sewage, Industriel Wastes 
& Garbage Disposal —Roads, Airports, 
Bridges & Flood Control, City Planning, 
Traffic & Parking, Appraisals, Investiga 

tions & Reports 

Offices 


Scranton, Pa. Pittsburgh, Pa. 


MODJESKI AND MASTERS 


Consulting Engineers 


G. H. Randall J. R. Glese 
C. W. Hanson H. J. Engel 
Design and Supervision of Construction 
Inspection and Reports 
Bridges, Structures and pation 


535 Fifth Ave. Bids. 
New York, N. Y. Harrisburg, Pa. 


ALBRIGHT & FRIEL INC. 
Consulting Engineers 
Francis S. Friel 
Water, Sewage and Industrial Waste 
Problems, Aithelds, Refuse Incinerators, 
Dams, Flood Control, Industrial Buildings, 
City Planning, Reports, Valuaticns— 
Laboratory 


121 So. Broad Street, Philadelphia 7 Pa. 


JUSTIN & COURTNEY 
Consulting Engineers 
Joel B. Justin Neville C. Courtney 


Dams and Power Problems 
Hydro Electric Developments 
Foundations 


121 S. Broad St., Philadelphia 7, Pa. 


G. G. GREULICH 
Consulting Engineer 


Investigations, Reports, Advice. 
Pile Foundations, Sheet Piling, 
Colfterdams, Bulkheads, Piers, 
Bridge Decks, Bank Vaults. 


1346 Connecticut 778 Osage Road 
Washington 6,D.C. Pittsburgh 16, Pa. 


HUNTING, LARSEN & DUNNELLS 
Engineers 


Industrial Plants — Warehouses — Com- 
mercial Buildings—Steel and Reinforced 
Concrete—Design—Supervision— 
Reports 


1150 Century Bidg., Pittsburgh 22, Pa. 


MORRIS KNOWLES, INC. 
Engineers 
Water Supply and Purification 
Sewerage and Sewage Disposal 
Valuations, Laboratory, City 
Planning 


1312 Park Bidg., Pittsburgh 22 Pa. 


GILBERT ASSOCIATES, INC. 
Engineers and Consultants 


Surveys —Design-—Supervision 
mestic and Foreign 


Industrials and Utilities 
412 Washington Street, Reading, Pa. 


MICHAEL BAKER, JR., INC. 
The er Engineers 


Civil Engineers, Planners, and Surveyors 

Airports —Highways—Sewage Disposal 

Systems—-Water Works Design and Oper- 

ation—City Planning—Municipel Engi- 
neering—Alll Types of Surveys 
Home Office: Rochester, Pa. 

Branch Offices: 
Jackson, Miss. Harrisburg, Pa. 


R. C. JOHNSON 
Consulting and Designing Engineer 
Structures—Buildings, 
Hydraulic & Sanitary Control. 
1226 Bull St., Columbia 1, S. C, 


WILLIAM F. GUYTON 
Consulting Ground- Water Hydrologist 


Underground Water Supplies. 
Investigations, Reports, Advice. 


307 W. 12th St. 


Austin 1, Texas Tel, 7-7165 


GREER & McCLELLAND 


Consulting Foundation Engineers 


Foundation Investigations — engineering 


soil testing — undisturbed sampling and 
core drilling 
2649 N. Main Houston 9, Texas 


98 Greenwood Ave., Montclair, N. J. 


LOCKWOOD & ANDREWS 


Consulting Engineers 


Industrial Plants, Harbors, Public Works, 
Roads, Airports, Structures, Earthworks 
Mechanical & Electrical 
Reports—Design—Supervision 
Surveys— Valuations 


Corpus Christi-Houston— Victoria, Texas 


NOW AVAILABLE 


GLOSSARY: 


WATER AND SEWAGE 
CONTROL ENGINEERING 


A Wealth of Engineering Terms, 276 pages with 4,200 
Definitions and Cross References 
Price $2.00 
(50% discount to members for first copy) 
A limited number of cloth bound copies available at only 


$1.00 extra per copy. 


SEND AT ONCE USING THE COUPON BELOW 


American Society of Civil 


Engineers 
33 West 39th Street, New York 18, N. Y. 
Please forward “GLOSSARY: Water and Sewage Control Engineer- 


ing,” o8 indicated. 


one copy only 1.00 
(To Members) 

copies cloth bound at $3.00 
one copy only 2.00 
(To Members) 

Payment is enclosed herewith 

Grade Membership................ 


paper covered ot $2.00 


To members: 


also available. 


33 West 39th St., 


Please send Vol. 117 in... 


Paper Bound.............$2.00 
Cloth Bound............. 3.00 
Morocco Grained.......... 4.00 


Special discount to libraries 


THE CIVIL ENGINEER’S 
BEST LITERATURE 
Transactions Vol. 117 
Just Issued 


Containing advanced principles and practice in all fields, 
it should be included in every civil engineer's library. 


To other subscribers: 

Paper Bound........$16.00 
Cloth Bound........ 17.00 
Morocco Grained.... 18.00 


A limited number of Volume 116 and earlier issues are 
Prices on request. 


AMERICAN SOCIETY OF CIVIL ENGINEERS 


New York 18, N. Y. 
. binding. 


( Enter my standing order ~>r future Transactions in binding indicated. 
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Acker Drill Company,inc. . . 114 
Allis-Chaimers Manufacturing Company ..... . .4 and 5 Imperial Pencil Tracing Cloth . 115 
American Bridge Company . . 2 International Harvester Company . . . . . 16 and 17 
American Manganese Bronze Company. 105 Irving Subway Grating Co.,Inc. 115 
American Steel & Wire Division . . . 9 
Armco Drainage & Metal Products Corp... . . . 18 Johns-Manville 20 and 21 
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security is yours with W&T Sensitive Altimeters. 
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- t w tructi meet cue 
of servis The Type Tennessee Coal Iron & apony..... 9 
aluminum cased and hes latched metal lid for pr ection under The Texas Compony couse 19 
limatic condit Se sta 
with sensitivity of one part in 8000. A desiccan’ (with a condition 
indicator) is included to absorb moisture wh'-> may enter the case. 
The Altimeter is compensated for tempers ¢ changes and read- 
ings do not require correction Union Metal Manufacturing Company ..... . cee 14 
Impeortont features of the FA-181 os well as other WAT Altimeters include: United States Pipe & Foundry Company ........ 8 
SEU BALANCING No or setting is required. United States Steel Company ....... «2and9 
re is no * 
axe individually drawn for cach meet United States Stee! Export Compony ....... 2 and 9 
nism and require no correction. 
mechanism is simple and is shock-proof 
mounted within the instrument case. 
Altimeters rival the accuracy of the finest Wallace & Tiernan Products, Inc. . . . 
An altimetry marual is furnished with every W&T Altimeter. Warren-Knight Co.. . . 105 
Also ovellable is the WaT Polner  ARirele, graphic computer Western Foundation Corporation 63 
ath elevations o ‘ions wi 
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CEMENT DISPERSION ALSO KE 
i TO SUPERIORITY OF THESE 
MASTER BUILDERS PRODUCTS 


Masterplate produces “iron-clad” concrete 
floors with 4-6 times longer life; also spark 
resistant and static-disseminating. Non 
colored and 11 colors. For new floors and 
resurfacing. 


in Central Hudson Power Plant 


Use of Pozzolith Ready-Mixed Concrete in such noteworthy 
structures as this important power plant shows its acceptance 
by leading builders. 


Section ‘of Masterplate Floor. 
Now Thickness of Armored Surfoce.. 


More than 10,000,000 cubic yards of Pozzolith Concrete were Embeco (1) produces howable, non-shetal 
placed this past year alone. Pozzolith Concrete is better because ductile grout which . . . (2) gives full, level 
lasting bedplate contact . . . (3) helps avoiq 
it has a low unit water content. 


Pozzolith* conforms with the water-cement ratio law — basis of 
ACI and ASTM procedures of design, specification and production 
of quality concrete. Full information on request. 

*POZZOLITH . . . the cement-dispersing, water-reducing agent which 
entrains the optimum amount of air in concrete. Can be added to the mix 


as a powder or dissolved in water and dispensed as a liquid. Pozzolith 
was Eoecingad by The Master Builders Co. in 1932. 


EMBECO Grout Plain Grout 
is Non-Shrink Shrinks 


VELAND 3, OHIO Subsidiary of American-Marietta Company. TORONTO, ONTA 


New Y. Corp. Power Plant, Newburgh, 
ork, N. Y.; Contrs.—Drill-In Caisson Corp., New York, N. ent 
N.Y. Pozzolith Ready-Mixed Concrete supplied b N. Y. and G. E. Campbell, Poughkeepsi A ee 
(Master Builders Masterplate and y Hudson Valley Concrete Co., 
; Embeco also used in building this plant.) Newburgh, we 
READY- 
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MONTAN4 | DAKOTA 


ILL. 
cotorapo TuRNER @R 


| KANSAS 


NV. MEXICO 


GREAT PLAINS 
beyond. ane 


FROM THE CANADIAN BORDER TO ... LOCK JOINT CONCRETE 
THE GULF OF MEXICO...from the PRESSURE PIPE is readily avail- 
Rockies to Lake Michigan, the Ohio able east of the Mississippi from the Com- 
and Mississippi Rivers. . . this is the broad pany’s three other permanent plants in 


sweep of the Great Plains served by Lock Joint’s Wharton, N. J.: Detroit, Mich., and Co- 
permanent pipe manufacturing plant at Turner, lumbia, S. C. Together these four strate- 
Kansas. Specializing in Lock Joint Prestressed gically located plants are equipped to 
Concrete Cylinder Pipe in diameters from 16” to handle any contract, however large or 
48”, designed for any pressure common to water small, and offer the ultimate in modern 
works practice, the Turner plant also answers de- Concrete Pressure Pipe in a variety of 
mands for this type of pipe in the Great Lakes area. standard diameters. 


SCOPE OF SERVICES—Lock Joint Pipe Company specializes in the manufacture 
and installation of Reinforced Concrete Preasure Pipe for Water Supply and 
Distribution Maina 16” in dicmeter or larger, asa well as Concrete Pipes of all 
types for Sanitary Sewers, Storm Drains, Culverts and Subaqueous Lines. 


Lstablished 1905 
P. O. Box 269, East Orange, N. J. 
PRESSURE PIPE PLANTS: Wharton, N. J., Turner, Kan., 
Detroit, Mich., Columbia, 8S. C. 
BRANCH OFFICES: Casper, Wyo. * Cheyenne, Wyo. * Denver, Col. * Kansas 
City, Mo. * Valley Park, Mo. * Chicago, Ill. * Rock Island, Ill. * Wichita, Kan. 
Kenilworth, N. J. Hartford, Conn. * Tucumcari, N. Mex. Oklahoma City, 
Okla. * Tulsa. Okla. * Beloit, Wis. * Hato Rey, P. R. © Caracas, Venezucla 
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